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Triton vibrating systems pro- 
vide the contractor with a 
completely planned vibrating 
unit for the production of 
precast concrete on the site. 


REGD TRADE MARK Our technical advice service 
will be pleased to suggest a 
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FIXED 


Two Triton tables, 
each4 x 4 vibrating 
a 1S purlin. These 
tables can be moun- 
ted on concrete 
blocks of any re- 
quired height 


MOBILE 


Two Triton mobile 
* Vibr ifta’ tables, 
vibrating a 25 beam. 
These *‘ Vibra-Lifta’ 
tables can be moved 
at will over the site. 
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FIXED 


Two Triton tables, 
each4 x 4 vibrating 
a 1S purtin. These 
tables can be mouwn- 
ted on concrete 
blocks of any re 
quired height. 
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Triton vibrating systems pro- 
vide the contractor with a 
completely planned vibrating 
unit for the production of 
precast concrete on the site. 
Our technical advice service 
will be pleased to suggest a 
comprehensive plan, using 
both fixed tables and mobile 
‘Vibra-Lifta’ tables, which 
will show the economy and 
efficiency to be obtained from 
using a Triton vibrating system 
on the site. 
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TRUCK 
MIXERS 


Available in several capacities, either with 
petrol or Diesel engine or power take-off. 
Quick and intensive mixing. 

Quick charging and discharging. 


HAZERSWOUDE HOLLAND 
P.O. Box 88 LEIDEN 


Over 40 years’ experience in the construction 
of contractors machinery. 
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Sir jonn Burnet. Tart ond Partners 
Ove Arup end Portners 
Trollope ond Colls Umted 


Architects 


ConsulOng Engineer: 


Me™ Controctert 


A modern office block which is being erected 
on our drilled foundations at Vauxhall Bridge 
Rd. London for Chesterfield Properties Limited 

We have modern mobile plants which can 


foundations of various diameters up to 


Tel: Abbey 736! 


drill 
depths of 100 feet or more. 


or send your enquiries to 


PETER LIND 


London SW! 








Peter Lind and Company Limited Romney House Tufton Street 
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POWER 


BAR CUTTERS 


The BRRL.5SOA model, illustrated above, will meet all require- 
ments for high speed, economy, and simplicity of operation. 
This high-speed shearing machine will cut mild steel rods up 
to 2 in. diameter. It is of robust construction yet portable 
in view of its compact arrangement, and is powered by 
electric motor and self-tensioning Vee-belt drive. The mov- 
ing blade is in continuous action and makes 28 cuts per 
minute ; 2-in. diameter bars require one cut only. The 
static blade is housed in a specially designed seating which 
spreads the shearing thrust over a wide area, thus reducing 
wear and considerably lengthening the life of the machine. 
Diesel-driven machines also available. Let us send you full 
details. 


CEMENT & STEEL, LTD., SECOND AVENUE,’ CHATHAM, KENT. 


Telephone: Chatham 45580. Telegrams: Cembelgi, Chatham 
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the modern method of 





PRESTRESSED 
CONGRETE 
DESIGN AND 


CONSTRUCTION 











This system is described and illustrated in our 
Catalogue, together with some of the many 
important contracts on which it has been used. 
Engineers and Contractors interested in the latest 
developments should send for a copy. 


THE PZ PRESTRESSING CO. LTD. 


BURCOTT LODGE, BURCOTT, WING, LEIGHTON BUZZARD. TELEPHONE: WING 286 
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AB MOULDS 


CAN BE RELIED UPON TO 
GIVE CONSISTENT SERVICE 
OVER MANY YEARS 


The above illustration of a standard 
garden edging mould shows the tough 
construction of our moulds, which 
reduces expenditure on maintenance 
and constant replacement of moulds 
of less robust design. 


A.B. MOULD &CONSTRUCTION CO.,LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 
Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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YOU'RE 
NEVER FAR FROM 
THE 
BLUE CIRCLE 


Throughout the U.K. the Blue Circle 
Group of Companies has 29 cement 
works and 30 manufacturing plants at 
which are produced Blue Circle, Pelican 
and Dragon brands of Portland Cement, 
Ferrocrete, ‘417’ Cement, Aquacrete, 
Sulfacrete, Hydracrete,Walcrete, Snow- 
crete, Colorcrete, Hydralime, Whiting, 
Super Snowcem, etc. It has 16 district 
offices and a network of distribution 
centres. The road transport owned by 
the Group includes over 1,200 vehicles 
for delivery in bag or in bulk, and it 


operates one of the largest fleets of 
tugs and lighters on the Thames and 
Medway. 

The Blue Circle Group is the largest 
cement manufacturing organisation in 
the world. You are invited to make use 
of its many services and profit from its 
great resources. 

Biue Circle Products are exported to 
countries all over the world and the 
Group also has interests in twelve works 
overseas, nine of which are in the 
Commonwealth. 


The Cement Marketing Company Limited. 

Portiand House, Tothill Street, London, 5.W.1. Telephone TATe Gallery 3456 
G. &T. Earle Limited, Hull. Telephone Hull 26121 

The South Wales Portland Cement & Lime Co. Ltd. Penarth, Glam. 
Telephone Penarth $7301-4 
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V800's spanning approximately 52 feet, 
with double under trussing. 


V800's with double under trussing, 
of spans which can be obtained with the V800. spanning about 56 feet. 
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ADJUSTABLE TRUSS 


for heavy duty support to formwork 


The Mills V800 Adjustable Truss is the ideal 
way of providing heavy duty support to form- 
work over long clear spans. It is assembled, 
basically, from end sections, adjustable from 
4 13” to S’ 9” and intermediate sections in 
lengths of 4’ 11” and 7’ 44”. The carrying 
capacity of the beam can be considerably 
increased by employing under-tensioning 
members as a truss. The swivel connections 
make it possible, by the adjustment of turn- 
buckles in the lower chord, to use the beam 
either straight, cranked or arched. Mills V800 
Adjustable Truss is available for sale or hire. 


PLANNING SERVICE 


A planning service is available for users of 
the V800 Adjustable Truss, providing draw- 
ings for specific requirements and erection 
supervision On major contracts. 


MILLS SCAFFOLD CO. LTD. 


ve 
Trussley Works, Hammersmith Grove { eR = y] 
London W.6 (RiVerside 3011) ‘ee, oe 


Depots BIRMINGHAM BOURNEMOUTH 

BRIGHTON - BRISTOL CANTERBURY © CARDIFF 
CROYDON + DUNDEE - EDINBURGH © GLASGOW * HASTINGS 
HULL ILFORD LEICESTER LIVERPOOL LONDON 
MANCHESTER - MIDDLESBROUGH © NEWCASTLE - NOTTINGHAM 
OXFORD PRESTON PLYMOUTH PORTSMOUTH 
READING ROTHERHAM SOU THAMPTON SWANSEA 


BRADFORD 
COVENTRY 
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by McCALLS 


FABRIC + BARS + TENTOR + BENDING + MACALLOY 


McCALL & CO (SHEFFIELD) LTD. UMrreD 


TEMPLEBOROUGH * SHEFFIELD - ENGLAND - P.O. BOX 4! 
Telephone: ROTHERHAM 2ong (PB. Ex 8 lines 

LONDON : SLOANE 0428 BIRMINGHAM ;: ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS 1018 





Juxe, 1961 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


35 MILLION YARDS 
OF CONCRETE PROVE 


is completely reliable 


. . That’s the measure of concrete cured with the RITECURE 
method in the British Isles alone. Or to put it another way 
it has been used on over 90%, of the major concrete road and 
runway contracts in this country. In fact, you will find testimony 
to RITECURE all over the world—even as far away as the 


Khyber Pass. 


@ One application of RITECURE saves labour 


@ Ensures correct curing without further worr 


Hy, 


j= 
aa | 


: Ee § 
Used on the concrete section of the M.1. 
Everybody knows about RITECURE, but if you want to knou 
more, write for the free literature: 
STUART B. DICKENS LIMITED 


Manor Way, Boreham Wood, Hertfordshire. Telephone: ELstree 2217 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. perhour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 





4STAFFORD TERRACE, LONDON, w.8 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, London 
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gam facts 


BARRETTS CAR SHOWROOM - CANTERBURY 


PROBLEM The site was in a new development area, immediately adjacent to a 

building which had not been piled, and the basement excavation would have 

necessitated underpinning the existing building. Because of the nature of the strata, 

STRATA @ ll foundations in the area have to be taken down 
to ballast, and water in the ballast has caused 
difficulty with mass concrete foundations leading 
to delays with the structures and additional 
expense. 


SOLUTION Franki bored piles of 16” diameter 
reinforced with four §” dia. rods with }” helical 
binding at 6” pitch were installed from general 
ground level, effecting maximum speed of progress 
with maximum economy. The water was dealt with 
during the normal course of operations, and 
general excavation for the basement area was 
carried out after piling was complete. Some piles 
were installed with their centres 1’ 6” from the 
outside face of the party wall. 


Contract No: 3529 * Client: Barretts Limited 
Location: Rose Lane, Canterbury * Architect: John C. Clague, L.R.1.B.A 
Engineers: Concrete (Southern) Limited * General Contractors: Richard Costain Limited 
Type of Structure: Car Showroom * Number and Type of Piles: 53 Franki Bored 
Working Load: 35 tons * Average Length: 13’ 0" (below basement level) 


FRANKI Ak your Service therughsut: the Wold 


FRANKIPILE LIMITED - 39 VICTORIA STREET - LONDON S.W.! - TEL: ABBEY 6006/9 
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RANALAH STEEL MOULDS LTD 


LOWER BEVENDEAN . BRIGHTON + SUSSEX TEL:62216-7-8 
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Our range of industrial engines are a practical 
proposition for many types of industrial equip- 


ment ... compressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interchangeable parts 
contribute to the low cost of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you are, whatever vour problem, 


e920 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further details of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 


for 
industry 


sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECON OM Y—have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel 
engine? You'll have the unique advantages of 
economy, long-life and low running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*PETROL/DIESEL Industrial Engines. The 
maximum B8.H.P. required is at 

r.P.M. Also, please send details of the follow- 
ing equipment powered by your engines 


Nature of Business 


Telephone No 


* Delete where not applicable G5!-23-6 











FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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Tel.: UXBRIDGE 


SHUTTERING and MOULD 


PAINTS 


will make your shuttering and moulds last longer, 

often save the labour costs of repeated mould oil 

application, and are also the cheapest alkali 
primers for general use under paint work 


Reduced costs and clean concrete surfaces are always obtained from shutters and 
moulds treated with these paints. Wood grain is filled and sealed against water and 
alkali. Douglas Fir staining eliminated 


Ask for the type for YOUR purpose 
SPECIAL TYPES FOR PLYWOOD, 


STEEL OR CONCRETE SURFACES 
TO SUIT ALL REQUIREMENTS 


PROMPT DELIVERY FROM STOCK! 


TEGHNIGAL PAINT SERVICES, DEPT. C.C.E. 


THE PAINT CENTRE — UXBRIDGE — MIDDLESEX 
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MODERN 
PRESTRESSING 


METHODS 


DEMAND THE FINEST 
HIGH TENSILE ——— AND STRAND 





Whitecross wire and strand is cur- 
rently being used in many pre- 
stressed projects both at home and 
abroad. Stress-relieved high tensile 
wire by Whitecross satisfies the most 
exacting requirements of architects, 
civil engineering consultants and 
contractors throughout the world. 
Among other projects it was used 
in the construction of the city of 
Birmingham Ring Road, and the 
Embassy of the United States of 
America in London. 





The Whitecross company has played 
a leading part in the development of 
large diameter strands for use with 
post-tensioning systems employing 
wedge grip anchorage. 

Whitecross technical experts are al- 
ways willing to give advice on any 
problems you may have on pre- 
stressing matters. 


Vii"lbete lee WHITECROSS COMPANY LIMITED 


B 


TELPHONE  WARRUNCTON IO2BI 
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BOLTS&NUTS Bilas 


FOR THE 
CONTRACTOR 

















Manutactived 


B. PRIEST & SONS LTD. otp wit’ stares: in 


Telephone: Cradley Heath 6650! (8 lines) 














Moulds and 
formwork 


for the concrete industry 


A service to the industry ranging 
from the small equipment illustrated 
to complete spinning plants, backed 
by years of technical experience. 


We are now operating from our ex- 
42° diameter to 27° pe g 


diameter straight tensive new premises at the address 
back mould for 


manhole tapers. below. 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545/6 
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FOR THE LONG HAUL 
RELY 


D FOR A WELL-DESIGNED CEMENT MIX 
PLAZCRETE RETARDS THE SET 


Permits longer haulage time 
Avoids day joint problems 
PLAZCRETE IMPROVES WORKABILITY AND 
PLASTICITY 
Makes pumping easier 
Saves time placing and vibrating 
Improves consolidation, particularly around 
reinforcement 


PLAZCRETE PERMITS A REDUCED WATER/ 


CEMENT RATIO 


Reduces shrinkage 
Eliminates laitence, bleeding and segregation 


PLAZCRETE IN THE MIX REDUCES THE COST 
WITHOUT ANY LOSS OF STRENGTH 


¢ Ys For further information write to Dept. PC. 


S}/\|___ SEALOCRETE PRODUCTS LTD., 


/ ATLANTIC WORKS, HYTHE ROAD, 
LONDON, N.W.10 
Telephone : Ladbroke 0015, P.B.E. 
Telegrams : Sealocrete, Wesphone, London. 


N.B. When retarding of the set is not 
required Plazcrete (Non-retarding) can 
be supplied. 
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For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 
Automatic Time Control 


‘CAPCO 


H.F. VIBRATOR 


**CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


(ESTABLISHED 1918) 


POLLEN HOUSE, 10/12 CORK STREET, LONDON, W.! 
Phone: REGENT 0716. Grams: CAPLINKO, LONDON. Telex: 23255. Cables: CAPLINKO, LONDON. Works: IPSWICH. 
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A Finer Finish 
at Lower Cost 


MASONITE 
SHUTTERING 


forms Better Concrete 





Large sheets of 
SWEDISH MADE 


MASONITE 


tempered presdwood 


1 4 Se 


For continuous and repetitive use, where 
reliability and speed ‘are essential, Masonite 
4° and 4,” Tempered Presdwood is the ideal 
form liner made especially for concrete work 
available in sheets 4’ x 9’ and 8’. 

For curved shuttering down to a 9” radius, 
specify Masonite 4” Tempered Presdwood, 
the ‘companion’ shutter board that gives a 
smooth form finished concrete and lightens 
shuttering assembly work. 


MASONITE LIMITED 

BEVIS MARKS HOUSE, BEVIS MARKS, 
LONDON, E.c.3 

Tel: AVEnwe 2844 Grams: Etinosam, Fen, London 
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May we 


PRECAST 


your 


STRUCTURAL 
COLUMNS 


and 
SAVE TIME SAVE MONEY 


J. A. KING « Co, Lw 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 

















For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


RB AX Uy 


” Extra-High Secueney. a 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates at 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4, to 7,500 R.P.M. 
@ Petrol or Electric Drive. 
@ Robustly built throughout and backed by 
genuine service. 
@ Fitted centrifuga! clutch, long-life flexible drive 
and Vibrator. 
This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
Model VP 350-A (Swivel Base o Garrow Mounting) § = RUBBING CONCRETE, GRINDING, DISC SAND- 
Prompt Delivery. Highly C ve Prices. Genui ING, AND DRILLING (up to |}’ in Concrete. !° in 
Servies. Re-Sele Terms Available Steel, and 2” in Wood). 


sk We operate a 48-hour Shaft Repair Service for all makes. Write i for 8-page fully descriptive 
ts throughout the world 





Catalogue. 
30 years’ experience in the jesign and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT. Telephone : 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W7. Telephone: KENsington 3583 
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REMFORCEMENT by Pashley & Trickett 


























1 te 
phn/lips 


We specialise in providing 
accurately bent steel 
reinforcement for any 

size of concrete 
constructional work. Supply 
us with your bending and 
delivering schedules and we 
will supply to your site 
clearly identified steel 
reinforcement as and when 
it is required. All 

enquiries are dealt with 
promptly. 


| PASHLEY & TRICKETT LTD 
STOKE STREET, SHEFFIELD 9 


| TELEPHONE: 41136-7 
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FREYSSINET MULTISTRAND 12/} 
TENSIONING JACK 


FREYSSINET PRESTRESSING 


The Freyssinet system of prestressing provides a means 
of stressing and anchoring |2-wire cables simultaneously. 
rep Fy are available for the following sizes of cables 





12/200 (5 mm.), 12/276 (7 mm.), and 12/8 mm. 


FREYSSINET MULTISTRAND SYSTEM 


The introduction of the MultiStrand systern was a natural 
step in the development of Freyssinet prestressing tech- 
niques. The system is based upon the use of a cable of 12 
No. 7-wire strands each of }" diameter. The whole 
12/}° cable is stressed in a single operation and provides 
an initial design force of approximately 140 tons. 


FREYSSINET MULTISTRAND 12/4” ANCHORAGE 


FREYSSISTRAND SYSTEM 


The FreyssiStrand system was developed to facilitate the 
use of large diameter multi-layer strand. The system is 
designed for use with the following sizes of strand : j”, |” 
and 1)” diameter. 


The range of prestressing service which the Freyssinet and 
P.S.C. Organisation can offer is as broad as the very pro- 
blems to be resolved. These services are available to all 
concerned with the design, manufacture and construction 
of prestressed concrete structures. 


PIONEERS OF PRESTRESSED 
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PSC PRESTRESSING 


P.S.C. MONOWIRE 


P.S.C. MONOWIRE SYSTEM 
This system of prestressing provides a greater variation 
of prestressing force than heavier systems and was pro- 
duced for this particular reason. {1 is based on the ten- 
sioning of wires individually. 


P.S.C. MONOSTRAND SYSTEM 
This system has been developed to provide a variable 
range of prestressing forces by tensioning strands in- 
dividually. Anchorages are available for the following 
sizes of strand: *%&", 3", 4%” and 4%”. 


P.S.C. PRETENSIONING SYSTEMS 


P.S.C. pretensioning jacks are available for use with all 
sizes of wire up to 0-276 (7 mm.) or strand up’to 4” dia. 
A large range of anchorage sizes is available for use with 
both strand and wire. 


P.S.C. SPRING-LOADED MULTI-USE ANCHORAGE 


t ‘Ss e EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDOX 
Telephone : Unbridge 3524! 


CONCRETE IN GREAT BRITAIN 
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STORER’S 


Sawing, Planing and Moulding Mills and Storage Yards at Barking 


for 


SOFTWOOD 


Wm. T. STORER & CO. LTD. 
Timber Importers and Merchants 
ESTABLISHED 1913 


Telephone: RiPpleway 030! (10 lines) 


RIVER ROAD - BARKING - ESSEX 
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OUTSTANDING BUILDING ... 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN Concrete Floor Hardener 
Outstanding QUICKSOCRETE P.Q. & D. Rapid Hardeners and 
products .... Setsers 
WETEXI ‘S’ Colouriess Silicone Waterproofer 
CONPLAST Concrete Plasticiser 
CONPLAST ‘W”’ Anti-freeze and Plasticiser 
BUILDING CEBEX 112 Mortar Improver 
PRODUCTS 
LIMITED CEBEX 113 Expanding Grouting Material 
Warple Works CEBEX [24 Multi-purpose Slurry Liquid 
Cleveland Road ROAD CONPLAST Air Entrainer and Plasticiser 
Hemel Hempstead CONBEX  Pilasticised Expanding Grouting Material 
Herts. LIFTOYL Floor Cleaner and Degreaser 


CHEMICAL BUILDING PRODUCTS LTD 


Telephone: Boxmoer 

Sica hestene ORKIT & TEKTAM Bituminous Coatings and 
Heme! Hempstead Compounds 
We shall be plessed 

 aate Oh oe CONCURE Concrete Curing Agent 


criptive literature. NITOLUX & ROBRITE Paine 
NEW! SCREEDEX The ideal Screed Additive 


CHEMICAL 
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*‘STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L"? 


JAMES ESTATE, WESTERN RD., MITCHAM, SURREY 
Phone: MiTcham 012! 
PE ES MISA 


ENGINEERING 
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FLO-MIX 


An Air-entraining 
Plasticiser for Mortar 


Eliminates the use of all lime in Sand 
mortars. 

Increases plasticity and workability 
Better is achieved. 
Reduced possibility of cracking and crazing 

Helps to prevent the penetration of frost into the 
mortar. 

Recommended for brickwork, pointing, renderings, 
floor screeds and granolithic toppings 

Reduces the overall cost of the work 


Lime Cement 


WHAT IT DOES 


When mixed in brick-laying and plastering mortars ‘“ Fio- 
Miz” allows all the lime to be omitied, or the cement content 
to be reduced, consequently reducing the cost of materials 
The plasticity and workability of the mortar are greatl, improved 
and work speeded wp. Bricklayers lay more bricks per day 
and plasterers can increase the area of rendering carried out 
Mortars containing “ Flo-Mix” are much more durable than 
untreated mortars. The mortar is also 
is less likely to crack or craze 


Supplied in 5 gall. drums (non-returnable) and go gall. drums 
(returnable). In Liquid form ready for use 


made rain-proof and 


Manufactured by:- 

ALLIED BUILDING COMMODITIES 
QUEENS MILL ROAD, FOLLY HALL 

HUDDERSFIELD TEL: HUDDERSFIELD 290! 








wooD 
MOULDS 


for PRECASTING 


EXTREME ACCURACY 


ALL ALL 
TYPES SIZES 


25 years’ experience at your service 


ARCHITECTURAL SPECIALISTS 
AND MODEL MAKERS 


LAWS & SON (STAINES) LTD 
(CONTRACTORS TO H.M. GOVERNMENT) 
Langley Road Works, Staines, Middx 
Telephone: Staines 53700 
and 
Pottery Lane, Newcastle-on-Tyne 
Telephone: Newcastle 20567 





economy in 


bored foundations 


DOWN TO 


McKINNEY FOUNDATIONS LIMITED 


COMP. 
e [tame] wand Manor Way, Boreham Wood, Hertfordshire. Tel: Elstree 2854 
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Approved for 


Testing - hy sesh 


Contracts 


ae IN USE 
concrete cubes | Ping an 
pend THE WORLD 
on site 


MILBANK-WELLS | 


| IN. PRESS 
HYDRAULIC PRESS e,-- 
t 
AND CUBE MOULDS 4-IN. PRESS 
Immediate Delivery 110 TONS 
Two Sizes: 4 in. and 6 in. 


PRESSES and CUBE MOULDS 
Testing to 16,000 Ib. per sq. in. to 

















PRESTRESSED F008 & ROOFS sousve ros 


FRAME BUILDINGS ALL TYPES 


a 





THE MOOS) ADAPTABLE FRAME BUN pune 
FOR imbUSTRY AND AGaOUL Teme 


t | 
SINGLE SPAN * MULTI SPAN ° CANTILEVER 
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by McCALLS 








THE NEW MAGALLOY COUPLER 





COUPLER 
FOR | BAR 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH ~- SHEFFIELD - ENGLAND ~ P.O. BOX 4! 
Telephone: ROTHERHAM 2076 (P.8. Ex 6 \ines) 

LONDON: SLOANE 0428 * BIRMINGHAM: ACOCKS GREEN 0229 

PORTSMOUTH: COSHAM 78702 « MANCHESTER: BLACKFRIARS /0/8 
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for 


COROBAR 


REGD TRADE MARK 


COLD WORKED HIGH TENSILE REINFORCEMENT 


MILD STEEL & 
HIGH TENSILE WELDED FABRIC 


AN EFFICIENT SERVICE ASSURED 
IN SUPPLY, BENDING & FIXING 


THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


REINFORCEMENT SPECIALISTS 
OFFICES: ARDSHIEL HOUSE EMPIRE WAY = WEMBLEY MIDDX. 
TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 
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Contractors: Messrs Holst & Co. Ltd. 


To render the ground floors 
in their new warehouse at 
Grimsby, hard, dustless, water- 
proof and able to withstand 
exceptionally heavy wear and 
tear, British Titan Products Co. 
Ltd. chose Lillington’s No. 1 
Metallic Liquid—a_ veritable 
titan amongst proofers. 


From 5/- per gallon 
SPECIAL TERMS FOR BULK CONTRACTORS 
Write for Booklet 56 


All our products now sold 
in free containers 


GEORGE LILLINGTON & CO. LTD. 


Tel: MITcham 1066 
Cc 
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For fifty years, architects have specified Lillington’s No. 
Metallic Liquid, the scientifically prepared admixture thet 
renders concrete completely waterproof and dustiess and 
accelerates setting time. 


No. 1 Metallic Liquid is a necessity for waterproofing 
cement renderi to walls and basements, in mass concrete 
retaining — oundations, flat roofs and tanks. You can 
rely on it to give complete satisfaction because IT IS THE 
ONLY PRO FER SOLD UNDER GUARANTEE. 


LILLINGTON'S 


N° 1 Metallic Liquid 


WILLOW LANE, MITCHAM, SURREY 


For Scotland: 42 High Street, Greenock. Tel: Greenock 20175 
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COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of copper 
strips for — in 
concrete Copper 
is ductile, a ‘not crack 








ALEX Jj. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAILsworth 1115/6 








Best Quality 


CONCRETE 


“CONCRETE SERIES” 





AGGREGATES | BOOKS on CONCRETE 


in all grades sist me 


¥ al sterling and dollars send s postcard 0 
™: 
DELIVERED BY ROAD OR RAIL 





WM BOYER CONCRETE PUBLICATIONS, Led. 
x 14 Dartmouth $t., London, S.W.! 


& SONS LTD 


MEMBERS OF S. & G.A. of G.B. 
ESTABLISHED 18/0 
IRONGATE WHARF, PADDINGTON, W.2 
TELEPHONE : PADDINGTON 2024-6 
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xREAKVUD 


Lancaster By-pass 





JOHNSONS WIRE 
USED IN BRIDGES 


and for all roadside fencing! 


Johnsons eer high tensile pre-stressing wire 
for several of the 24 bridges on the Motorway 
—another highly successful project in which 
Johnsons Wire is at work. Sub-contractors for 
these bridges, Anglian Building Products Ltd. 
manufacturers of the reinforced and prestressed 
concrete units, can offer concrete beams up to 
120 tons —and they use Johnsons wire. 


In addition to the wire used in the bridges, 
Johnsons also supplied permanent fencing for the 
complete by-pass. Over 50.000 yards of BULWARK 
fencing was used together with Johnsons barbed 
wire and galvanised staples. These Johnsons 
materials were erected by Durafencing (North- 
ern) Ltd., Fencing Specialists, who carried out 
the complete roadside fencing project. 


For high quality pre-stressing and fencing wire contact 


The Caton Road Bridge being const- 
ructed — one of the bridges which in- 
corporates Johnsons prestressed Wire. 
( County Surveyor and Bridgemasier 
Mr. James Drake, B.Sc.. M1.C.E., 
M.1.Mun.£., PF .Inst.H.E.) 


VYohnsons. 


— full specifications immediately available 


Richard Johnson & Nephew Limited, Manchester, 11. Tel : East 1431 
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ABELCON:-- CKIPC 
ABELSON 


. (ENGINEERS) LTD. 





SHELDON BIRMINGHAM 26 








* WATERTIGHT 


LININGS FOR 
WE ARE SPECIALISTS x RESERVOIRS 


IN THE REPAIR x SWIMMING 
AND RECONDITIONING « °°? 7° 


OF REINFORCED < LININGS FoR 


CONCRETE STRUCTURES * JUNNELS 
* TANKS, ETC. 


TELEGRAMS: 
‘GUNITE, 
HITCHIN’ 


CONSTRUCTION CO LTO = 
WESTERN HOUSE, HITCHIN, HERTS. | HOUSE, HITCHIN, WESTERN HOUSE, HITCHIN, HERTS. | HITCHIN 4371 
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AT LAST—A PORTABLE 
STRESSING BED 


AT A SENSIBLE PRICE 


IT WILL MAKE— YOU CAN— 
FLOOR BEAMS MOVE IT 
LINTELS VIBRATE IT 


PLANK UNITS STACK IT FOR CURING 
FENCE POSTS (STEAM OR NATURAL) 


RAFTERS USE IT IN FACTORY OR ON 


SITE 
PURLINS USE IT FOR INSTRUCTION 


BEAMS OR RESEARCH 


PRICE: 


COMPLETE BED LESS JACKING Specification : 
EQUIPMENT £225.0.0 Construction—All Steel 
COMPLETE JACKING SET £126.0.0 Capacity—50 tons Max. 
For use with—Wire or Strand 
Soe STRESS ANY NUMBER OF BEDS) Comprising: Making Area 31 ft. x 3 ft. 
Hydraulic Rams, 2 Pumps, 2 Pressure Gauges with Flexible Overall Size 33 ft. x 4 fe. 
Hoses and Quick-Couplers Weight 2,400 Ib. 


STRESSING DEVELOPMENTS LTD. 


95 KINGSTON HILL, KINGSTON-UPON-THAMES ‘PHONE: KINGSTON 2372 "GRAMS: STRESS, KINGSTON 
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T SPIRAL STAIRWAYS 
| PANELLING 


1 COLUMNS 


ALL YOUR MOULD PROBLEMS SOLVED 


A D.A.MODELS 
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INSEPARABLE from 
eT REINFORCEMENT 


BAR SPACER th 
i 








and a guarantee that 
the specified concrete cover 
is accurately maintained 


Complying in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a — srip in the desired position on all types of rein- 
forcement, including mesh and prefabricated. an inseparable part it positively cannot be displaced 
by heavy tamping or vibrating. For any Bar AW. problem, 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most and promi contribution to accurate 
ber open ng in reinforced concrete, thus pr ov viding aS, economy, and labour-saving means of 
ensuring that the specified concrete “ cover ™ is maintained ag all conditions. it is noteworthy 
hes 8 tu | is the increasing popularity and demand for “ B.E.C." Bar Spacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF foas ¥ WITHOUT MODIFICATION 
Over 120 stock sizes of bar spacers enable us to give immediate attention to requirements. 

Write now for comprehensive details and samples. Our Technical Consultants will call on request. 


Patent Nos. 597,505, 715,563, 789,018, 618,538. 
Registered Nos. 870.560, 886,239. English and foreign patents pending. 


B.E.C. BEARER BLOCK 
FOR GROUND BEAMS * BARREL ROOFING 
BRIDGES * MAT WORK * ETC. 


The “ B.E.C.” precision-made bearer block is another ——— B.E.C. aid to obtain accurscy 
with speed in concrete construction. Let us send you details 


BERRY’S ENGINEERING CO. 
SOLE MANUFACTURERS: 
Middie Road, Shoreham-by-Sea, Sussex 
Phene and Grame: Shoreham-by see 3154/2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 
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maximum light minimum cost 


Lrrex roof lights give a very high transmission 
of light—up to 92°/,—and are easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with L1TEx roof lights. 


LITEX spherical roof lighits 
Pith OO "rece tight 


Lrrex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 


‘ ; LITEX rectangular roof lights 
Litex roof lights are ideal for use in schools, itals and other buildings 


where absolute safety is required—they will not shatter and cannot support 
combustion. The plastic will not creep, nor become brittle with age or very 
hot temperatures. 


Litex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings, 


For further information about Lrrex roof lights please write to LITEX lantern lights 


LENSCRETE LIMITED Queens Circus London SW8 telephone MACaulay 1063 











PUT YOUR FAITH 
IN THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 2248¢ LEEDS, 10 ‘Grams: “Grease, Leeds 10” 
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STEEL 
REINFORCEMENT \j 


ALL DIAMETERS 


WE OFFER A 
COMPLETE SERVICE 
OF DESIGN, SUPPLY, 
CUT, BEND, LABEL, 
DELIVER & FIX 


Let us have your specifi- 
cation for all or any 
part of these services & 
we will quote you our 
competitive prices de- 
livered works or site. 


j g 
j rs) 
j ' 


es, 
ad 


- 


Write, 
telephone or telex 
your requirements 


’ 
fo 
, 
’ 
mW 
, 
ms 


(STEEL STOCKHOLDERS) LTD 


STEEL WHARF, RIVER ROAD, 
BARKING, ESSEX 


Telephone: RiPpleway 5751-4 


Telegraphic add.: Steelwarf, Barking, Telex. 
Telex: 21194 
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ARTE PE TP - 


Hlustration above 
shows some of 
the post-stressed 
bridge beams, 
each 80 ft. long 
and weighing 35 
tons, produced by 
Anglian Building 
Products Ltd., for 
British Railways, 
Midland Region. 
Main Contractors: 
Messrs. Leonard 
Fairclough Led. 


80 - ft. BEAMS 
cast in 


WOODEN 
MOULDS 


supplied by 


MAY « BUTCHER Ln 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assured of accuracy in 
every detail and a product with long trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 
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HEYBRIDGE BASIN. MALDON, ESSEX. TELEPHONE: MALDON 6968/9 
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GUNIT ® 


SPECIALISTS 
LCASTER | 


ORS) LTD. 
nd Renderings 
d in any part 


CREWE 




















HASLINGTON . Crewe 2265-6 


—— 














DORMAN _~_. 
LONG Steel Trench Sheeting 


(Regd. Design No. 850,839) 
The ideal for temporary lining, 


easy to drive: can be used over and over again 


PROMPT DELIVE RY Prices and full particulars on application to 


DORMAN LONG (Steel) LTD., SHEET DEPT., AYRTON WORKS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, $.W.! 
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THE WORLD’S LONGEST SUBMERSIBLE BRIDGE 





Work has recently been completed on 
this 2,434 ft. long reinforced concrete 
bridge which carries the Bombay—Agra 
road between Gwalior and Dholpur over 
the River Chambal. The bridge is 24 ft. 
wide between kerbs. 


Colcrete was used for the foundations, 
piers and the fill over the spandrels. 


The Contractors were Messrs. Gammon 
India Private Limited. 











COLCRETE LIMITED 


STROOD - ROCHESTER - KENT 
Phone Strood 78431 /2/3. Grams: Groutcrete, Rochester 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 


CONCRETE BY PUMP AND PIPELINE 


Specifications : Two Sizes P.C.3 P.C.4 


Capacities per hour, approx. . . 20-24 cu. yd 8-10 cu. yd. 
Range: 
Horizontal,approx. . . . . 1500 ft. 1250 fe. 
or Vertical,approx. . . . . 135 fe. 125 fe. 
SE eee cer eee ee 6” id. 44° i.d. 
Power required: Electric or Diesel 45 h.p. 25 h.p. 


FOR HIRE 
(PUMPCRET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Pompcret Hie Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 
Telephone : Western 3546. Telegrams : Pumpcret, Kens, London 
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TURBO PNEUMATIC IMMERSION 


The most powerful vibrators 


of their kind in the world 


The amazing Sinex Turbo-Pneumatic Immersion Vibrators 
contain no bearings and have only two air-cushioned moving 
parts. The four types available fulfil every need in achieving 
speedy and efficient concrete compaction. ¢ smallest vibrator 
with a diameter of only 1% inches is ideal for use where 
close reinforcement is encountered 

The Sinex range of immersion vibrators has the world’s largest 


sale, proof of its long life, negligible maintenance costs and 
freedom from breakdowns 


Write for illustrated leaflet 


SINEX 

EXTERNAL VIBRATORS 
available in two sizes, are 
ideal for use on shuttering, 
moulds and tables 


Stocked and Serviced by 


E. P. ALLAM & GO. LTD. 


432/135 SLOANE STREET, LONDON, S.W.1. 
Tel: SLOANE 9976 (5 lines 
Telegraphic Address: EPAL TRICAL, KNIGHTS. LONDON 
London Stores & Service Depot 


CORBETTS PASSAGE - SILWOOD STREET 


LONDON, $.£.16. Tel. BERMONDSEY 4269 
Works 
ARTERIAL ROAD =~ «EASTWOOD 


LEIGH-ON-SEA - ESSEX Tel. EASTWOOD 525243 








SECTION ON A—A 
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EDITORIAL NOTES 


Speed of Construction. 


A FEATURE of current civil engineering works and buildings in Great Britain is 
in many cases the greater speed of construction compared with that common a 
few years ago and, in some instances, compared with the general rate in pre-war 
years. That the productivity of the constructional industries is increasing is 
borne out by statistics issued by the Ministry of Works which show that produc- 
tion, which in 1959 was II per cent. more than in 1954, was 18 per cent. more in 
1960. This increase unaccompanied by a proportionate increase in manpower is 
in part due to the more extensive use of mechanical aids to construction and in 
part due to the greater attention given to the planning of the work before work 
on the site commences. The extent to which mechanisation is used on construc- 
tional sites is shown by the fact that it is estimated that up to 1914 the horse- 
power per man was less than five whereas on motorway M1 it was about twenty 
and on the construction of the new Spencer Steelworks at Llanwern, Mon., which 
is claimed to be the largest civil engineering contract ever placed in Great Britain 
with one firm, the equipment is rated at about 27 h.p. per man. 

Speed of construction is not unrelated to cost. One form of construction 
may be more expensive than another but the extra cost may be offset by financial 
Savings or gains resulting from the shorter time taken to erect the structure. But 
if greater speed of construction is allied to the cheaper form of construction, then 
obviously that form is the most advantageous. In a survey, made recently by 
the Reinforced Concrete Association, of nine reinforced concrete multiple-storey 
buildings in various parts of Great Britain, it is established that the average time 
to construct a floor was fifteen days or less, and the average rate for each of the 
floors above the second floor was twelve days or less. Generally office buildings 
were in the higher range (that is, more than a working week for each storey), while 
residential buildings were among the lower range, some such structures requiring 
one to two days only for each floor. There appears to be reliable documentary 
evidence that there is at present a saving of from five to ten per cent. of the total 
cost of a building, and at least twenty per cent. of the cost of the structural frame, 
if constructed in structural concrete compared with steelwork encased in concrete. 

However, the average rate of construction for each floor of a building may not 
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be a measure of the overall time of construction of a complete building as it is well 
known that the foundations and other operations preliminary to the construction 
of the superstructure and, more particularly, the finishing operations protract 
considerably the period before a building can be put into use. Although the frame 
and floors of an eleven-storey building in London was constructed in eighteen 
weeks, the building took ten months in all to complete; nevertheless a good 
performance. Another noteworthy example of overall speedy construction was a 
new eighteen-storey hotel in London, which cost about {2,000,000 and gained 
commendation by the American owners since the work was completed in appreci- 
ably less time than they would expect it to take in the U.S.A. In fact this building, 
which is one of the tallest residential structures in London and the volume of 
which is about 2,500,000 cu. ft. and which contains about 13,500 cu. yd. of con- 
crete, was constructed in eighteen months, that is at the overall average rate of a 
storey per month, although the actual rate per floor was considerably less than 
this. The overall time was said to be six months less than the scheduled period. 
An office building in London also comprising in part eighteen storeys was also 
erected in eighteen months. Other examples have been given in this journal. 

Comparison of estimated and actual times of construction may not always 
be valid because the reason for the latter being the shorter may be that the 
estimated time was unduly pessimistic or that the amount of time lost by bad 
weather was less than expected. There are cases, however, in which comparative 
times are valid because of speeding up of operations due to good design and 
planning or mechanisation ; or it may be because a special method of construction 
is adopted, as in the construction of the trial tunnels of the proposed Victoria- 
Walthamstow tube railway, which is described elsewhere in this number and for 
which the rate of boring and lining was twice that of similar tunnels constructed 
by the methods used before the war. Other methods, such as constructing the 
minimum amount of foundations to support the dead load of the structure or of 
the lower floors only so that construction of the upper floors and finishing opera- 
tions can proceed while the basement and foundations are being completed, or 
construction by the lift-slab method by which delays by inclement weather are 
largely avoided, or construction completely or partially of precast concrete are 
some of the means whereby work on the site is accelerated. Or more unusual 
methods may be adopted as in the case of a departmental store in Glasgow in 
which, after the erection of the frame, the roof and then the upper floors were 
constructed successively from the top downwards while construction of the lower 
floors proceeded successively upwards. 

The effect of design on the speed of construction was the subject of a lecture 
organised by the National Federation of Building Trade Employers and given 
last autumn to the Royal Institute of British Architects by a representative of a 
well-known firm of contractors. It was stated that the architect exerts consider- 
able influence on the constructional time by virtue of the wide choice of materials 
and designs available, but any potential saving of time due to a well selected 
design can be offset by delays in the receipt of information on the site. Standardis- 
ation of the sizes of structural parts, whereby the greatest number of uses of the 
shuttering is obtainable, is desirable; the total time lost in altering shuttering 
may add from four to eight weeks to the constructional time of a multiple-storey 
building. It was stated that the speed of construction of a reinforced concrete 
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frame is determined by the shuttering gang rather than by the concretors. While 
in this country drier mixtures of concrete tend to be used, with accompanying 
increase in the difficulty of placing, practice in the U.S.A. seems to favour concrete 
in superstructures having a slump of 34 in. to 5 in., which may expedite placing, 
but nevertheless the time spent on the substructure and superstructure is in 
general much the same in both countries. The saving in time in the U.S.A. is 
generally on the cladding and finishes which may be a little more austere than 
is usual in Great Britain. 

Precasting can do much to accelerate construction if the parts are cast 
sufficiently in advance of the requirements on the site, and some creditable per 
formances have been recorded. There is the case of a small laundry building, 
the precast frame of which was erected within eight days of the receipt of the 
order, the entire building taking eleven weeks. At a factory near Liverpool, 
which cost {2,000,000 and was built in twelve months, one building 123 ft. wide 





incorporated precast frames the erection of which commenced six weeks after 
placing the order and proceeded at an average rate of three bays (including the 
roof) each week, the maximum rate being five bays per week. Such performances, 
good as they are, do not compare with what is probably the record, namely the 
erection in 1959 of a five-storey block of flats in France. The cast-insitu founda- 
tions were constructed within a month; nine days later the superstructure, which 
comprised large precast elements, was completed; the tenants were in occupation 
of the building within eight weeks from the start of building operations. 


Design of Reinforced Concrete Members. 


Meruops of designing and analysing reinforced concrete members are very numerous 
and it may be thought that there is no new manner of presenting aids to rapid design 
In this number is given the first of a series of articles describing a method which 
can claim to be most comprehensive in so far that it applies to members of any cros 
section, whether subjected to direct force or simple bending, or to bending combined 
with direct force fhe basis is in accordance with the elastic (modular-ratio) or 
load-factor methods and is applicable whether the design has to comply with the British 
Standard Code, the Code of the American Concrete Institute, or similar regulations 
whatever, in the case of load-factor methods, the load factor may be 

rhe principle is that the resistance of members of any cross-section can be deter 
mined by the same procedure of computation by introducing non-dimensional factors 
relating to the shape, applied moment and direct force, and stresses In the series of 
articles it is assumed that the section has an axis of symmetry in the plane of the load, 
and that the tensile strength of the concrete is ignored. Only cases where compressive 
and tensile stresses are developed simultaneously are considered The method is 
developed for a general form of distribution of compressive stress in the concrete and 
is then applied in detail to the particular distributions assumed in the elastic and the 
load-factor theories rhe method is readily applied by means of nomograms of non 
dimensional form with all the quantities involved considered as variables, enabling 
designers to carry out accurate calculations easily and rapidly The application of 
the method and the use of nomograms is illustrated by reference to a general trapezoidal 
section, particular cases of which are rectangular and triangular sections but nomo 
grams for members of other cross-sections and for the case where the concrete is effective 
in tension and where the stresses are compressive only have been prepared 

In presenting charts, the form likely to be accepted by designers should be con 
sidered but, as has been pointed out before in this journal, nomograms have unique 
features when more than three parameters are involved 
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Book Reviews. 


“Frames and Arches”. 
tovich. (London: McGraw-Hill 
ing Co., Ltd. 1959. {7 15s.) 

THis is an important book and should be 

of considerable practical aid to the de- 

signer of indeterminate structures. To 
quote from the foreword contributed by 

Prof. S. P. Timoshenko: “ This book is a 

considerable step forward in applied struc- 

tural engineering Its contents are 
selected to facilitate practical design of 
rigid frames and arches. For the first 
time, a solution for analysis of frames 
with members of variable cross-section, 
based on the classical method, is pre- 
sented in a convenient practical form 

All computations with this method are 

confined to simple, short operations; the 

time required for frame analysis is greatly 
reduced. Another important feature of 
the book is a new solution of frames with 
members of constant cross-section. Since 
the author’s method is substantially 
shorter than any other in current prac 

tice, his approach should, no doubt, be 
favoured by designers.” 

These claims are not extravagant 
Comparisons with the better-known 
“ Kleinlogel ’’ are unavoidable since the 
formule are presented in a very similar 
manner. The book under review is 
limited to structures of one bay or span, 
and to frames the two legs of which are 
of the same length, and in these respects 
is not so fully comprehensive. It does, 
however, include frames each member of 
which is of non-uniform cross-section and, 
more importantly, frames with haunches 
or splays in the corners. The shapes of 
the hinged and fixed frames dealt with 
are rectangular portal frames with straight 
and parabolic beams, trapezoidal frames 
and gable frames. The consideration of 
arches is limited to fixed and two-hinged 
parabolic forms 


By V. Leon- 


Publish- 


“A Guide to the B.S. Code of Practice 
for Prestressed Concrete.” By F 
Walley and S. C. C. Bate. (London 
Concrete Publications, Ltd 1961 Price 
12s. 6d.; by post 13s. Im Canada and 
U.S.A 3 dollars.) 


Tus book provides an informed com- 
mentary on the British Standard Code of 
Practice CP. 115 (1959), ““ The Structural 
Use of Prestressed Concrete in Buildings ’ 


208 


since the authors were prominent members 
of the committee responsible for the com- 
pilation of the Code. The Code is given 
in full and the comments and explana- 
tions follow each clause. Recommenda- 
tions relating to aspects of prestressed 
concrete construction which are not com- 
mon to other forms of concrete construc- 
tion are in particular amplified. The 
subject matter is dealt with under the 
same headings as in the Code, namely 
definitions and symbols, materials, design 
stresses, the design of structural members 
subjected to pure bending or direct com- 
pression, fire resistance, methods of pre- 
stressing, practical considerations, inspec- 
tion and testing. A concise bibliography 
is given and there are twelve tables in 
addition to those in the Code, and twelve 
diagrams or charts containing valuable 
data for the designer particularly in 
respect of eccentrically-loaded members 
rhe commentaries on steel for prestress- 
ing, stresses, loss of prestress, resistance 
to shearing, the ultimate resistance of 
beams, and fire resistance are noteworthy 
in respect to their length and content 


“ Building Construction Estimating.” 
By G H ( ooper London McGraw- 
Hill Publishing Ce Ltd Price 
6os.) 


1959 


Tuts second edition of an American book 
on the subject of estimating for 
buildings is an enlargement of the pre- 
ceding edition It is essentially a text- 
book for students learning the principles 
of the subject rather than a guide giving 
prices and data for a contractor’s esti 
mator. It is therefore of value tostudents 
other than those concerned with 
American practice The scope of treat- 
ment is limited mainly to house building 
and therefore reinforced concrete and 
allied methods of construction are not 
dealt with fully except in so far that 
foundations, floors, and walls are built of 
concrete. The range of topics is quite 
wide, extending as it does from the rela- 
tions between architect, and 
client to the commercial nails 
Some interesting sidelights are also in- 
cluded such as the diagram illustrating 


cost 


a le Vy 


contractor 


sizes ot 


how a tree is sawn to provide timber for 
various constructional 


pur} 0Oses 
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DESIGNING REINFORCED CONCRETE SECTIONS—I. 


A Practical Comprehensive Method of 
Designing Reinforced Concrete Sections.—I. 


By J. RYGOL, B.Sc.(Eng.). 


WHEN designing or analysing reinforced concrete sections of various shapes the 
use of a method of computation, which is applicable to axial or eccentric compres- 
sion or tension, and simple bending, and is in accordance with the elastic and the 
load-factor methods, is advantageous. Such a method is described in these 
articles. (See Editorial Note on page 207.) 

The problem involves the consideration of three interrelated factors (Fig. 1), 
namely (a) the details of the section, (b) the loading, and (c) the stresses developed 
in the section when subjected to the loading. The principal dimensional quanti- 
ties which describe these factors are interrelated in one set of basic equations 
using non-dimensional factors referred to as stress-factors. The general equa- 
tions of equilibrium of the internal stresses and the external loading are then 
expressed in non-dimensional form in terms of the stress-factors, and these 
equations are referred to as the stress-factor equations. 


DIMENSIONAL QUANTITIES. 
Section 
effective depth h overall depth; ¢ depth dimension 
reference breadth; ), breadth dimension 
depth to neutral axis 
depth of equivalent rectangular stress block at ultimate load. 
concrete cover of tension and compression reinforcement respectively 
cross-sectional area of tension and compression reinforcement respectively. 
moment of inertia of transformed concrete section 
cross-sectional area of concrete in compression 


ECCENTRIC COMPRESSION — 
ECCENTRIC TENSION - 


SIMPLE BENDING — 


TRIANGULAR DISTRIBUTION 
OF CONCRETE STRESSES: 
ELASTIC DESIGN 


CLASSIFIED ACCORDING TO 
SHAPE OF COMPRESSION 
ZONE OF CONCRETE 


RECTANGULAR DISTRIBUTION 
OF CONCRETE STRESSES:- 
LOAD-FACTOR DESIGN 
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Loading 
/ = applied normal force (compressive or tensile) 
kN = ultimate normal force. 
eccentricity of N (or N,) measured from centroid of tension and compression 
reinforcement respectively 
M; Nex; M. = Ne- 
M = M; = M, = applied bending moment when N = o. _ 
AM, = unbalanced part of bending moment M, in M, M, + AM: _ 
Mail = Nutt), Muel = Nutc), Mul= Mase = Mac), and 4M,,( Mut Mut 
= values of M,, M,., M, and AM; respectively at ultimate load. 


Stresses and Strains. 


fe = Maximum compressive stress in concrete (elastic 
fate stress in steel at centroid of tension and compression reinforcement re- 
spectively (elastic) 
hy uniform stress in concrete of equivalent rectangular stress-block at ulti- 
mate load. 
fy ty yield-point stress of tension and compression reinforcement respectively 
U, Ucyl, Upr 28 days’ strength of 6-in. concrete cubes, 6-in. by 12-in. cylinders, and 
prisms, respectively 
D,. = resultant of compressive stresses in concrete 
Dew resultant of compressive stresses in concrete at ultimate load 
E,, Ee modulus of elasticity of steel and concrete respectively 
&c maximum compression strain of concrete (elastic 
fe, &e strain (elastic) in tension and compression reinforcement respectively. 
Se maximum compressive strain of concrete at ultimate load 
fy, fy yield strain of tension and compression reinforcement respectively 


, 


NON-DIMENSIONAL RATIOS 
Section. 


é t/d depth-ratio; y breadth-ratio; mn neutral-axis depth- 
ratio 
depth-ratio of equivalent rectangular stress block at ultimate load 
p’ = g’/d = embedment-ratio of tension and compression reinforcement 
respectively 
A./(bd) shape coefficient 
A,/(bd), p’ A,’ /(bd tension and compression reinforcement-ratio respec 
tively 
, z/d, i’ 2’/d lever-arm depth-ratios 
lt I /(bd* moment of inertia coefficient 


Loading 


load factor 
é-/d eccentricity ratios 


Stresses 
q p- tension reinforcement-index (elastic), p at ultimate load 


r 
7) 


controlled by yielding of tension reinforcement 


7 
compression reinforcement-index (elastic), p’ at ultimate load, if 


; 
uM 


not controlled by yielding of compression reinforcemen 

tension reinforcement-index at ultimate load if controlled by yielding of 
tension reiniorcement 

compression reinforcement-index at ultimate load if controlled by 
yielding of compression reinforcement 
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N= 
e 











6, 
tinn 
ECCENTRIC ECCENTRIC SIMPLE 
COMPRESSION TENSION BENDING 


(a) (b) (Cc) 
SECTION LOADING 


Fig. 2. Fig. 3. 


‘. 
stress-ratio (elastic); ry, stress-ratio at ultimate load 
fu 


modular ratio; my, (E ey) /f plastic modular ratio at ultimate 
load 


NON-DIMENSIONAL FACTORS 
Ki, » Ks stress-block factors 
fin» Kaur Kou stress-block factors at ultimate load 
1, de, os shape factors 
Ke, Ks concrete and steel stress-factor respectively for normal force N 
concrete and steel stress-factor respectively for moment of N about 
centroid of tension reinforcement 
concrete and steel stress-factor respectively for moment of N about 
centroid of compression reinforcement 
values of Ke, C:, and C- respectively at ultimate load 


Basic Ratios. 
Shape of Section.—<A reinforced concrete section (Fig. 2) is described com 


pletely by the dimensions of the secuon and the amount and location of the 
reinforcement. The classification of sections is made according to the shape of 
the compression zone of concrete. The shape of the concrete section in the 
tension zone is generally of no importance as the tensile strength of concrete is 
ignored. The principal dimensions of a section are the effective depth d, measured 
from the extreme edge in compression to the centroid of tension reinforcement, 
and a freely chosen reference breadth 6. The shape of the compression zone is 
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described by depth dimensions ¢ (measured from the same extreme edge in com- 
pression) and breadth dimensions 6,. These dimensions can be expressed in non- 
dimensional form by reference to the principal dimensions d and 6 as ratios 
6 = t/d and y = b,/b. The reference breadth 6 and the dimensions ¢ and b, are 
practical choices; for example, for a rectangular section the reference breadth b is 
the actual breadth of the section, and, as there is no variation in depth or breadth 
of the section, 6 = o and y = 0; for a T-section the breadth of the flange is taken 
as the reference breadth 6, the thickness of flange as ¢, and the breadth of the 
rib as bo, so that 6(= ¢/d) is the ratio of depth of the flange to the effective depth 
and y(=5,/6) is the ratio of breadth of the rib to breadth of the flange. 

The cross-sectional areas of the reinforcement in tension and compression 
are denoted by A, and A,’ respectively. In the general case of eccentric loading, 
A, denotes the cross-sectional area of the reinforcement near the edge farther 
from N if N is a compressive force, and nearer to N if N is a tensile force. Simi- 
larly, A,’ denotes the reinforcement along the edge nearer to N if N is a compres- 
sive force, and farther from N if N is a tensile force. 

The distance from the centroid of the reinforcement to the nearest edge of 
the section is denoted by g when referring to A,, and g’ when referring to A,’. 
The dimensions g and g’ are expressed in non-dimensional form as § = g/d and 
B’ = g'/d. The cross-sectional areas of reinforcement are expressed in non- 
dimensional form as p = A,/(bd) and p’ = A’,/(bd). 

Loading.—In the general case the section is subjected to a normal force N, 
compressive as in Fig. 3a, or tensile as in Fig. 3b, acting at an eccentricity ¢ if 
measured from the mid-axis of the section, and e, and e, if measured from the 
centroids of the tension and compression reinforcements respectively. The 
moments of N about the tension and compression reinforcements are M, = Ne, 
and M, = Ne,. The eccentricities 2, ¢,, and ¢, are expressed as ratios of the 
effective depth by e«,=—e/d, « e,/d, and e’ 


o 


e./d. Simple bending 








/ 


< } geidee® RSE Aea 


x 








(a) (b) 
STRESSES STRAINS 


Fig. 4. 
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a 


























Fig. 6. 
N ote. gb go. 


(M M, M,) as in Fig. 3c is a particular case of eccentric loading when 
e=t,=, ©. At ultimate load, the normal force is N,, and the moments of 
N,, about the centroids of tension and compression reinforcement are M,, and 
M,,. respectively. 

Stresses.—In the general case the distribution of stress in the compression 
zone is curvilinear (Fig. 4a). The principal stresses are the compressive stress f, 
at the extreme edge, and the stress /, in the tension reinforcement The stress 
in the compression reinforcement is /,’.. The ratio of /, to f, is denoted by 7, and 
the ratio of f,’ tof, by r’. At ultimate load the compressive stress in the concrete 
is f, and the stress in the tension reinforcement attains usually the yield point 
stress f, (/,’ in the compression reinforcement); hence r, = /,//, and r,’ = /,'// 


Strains.— Plane sections before loading are assumed to remain plane after 
loading (Fig. 4b), that is, the strain at any element of the section is proportional 
to the distance of the element from the neutral axis. The strain at the extreme 
edge in compression is ¢,, in the tension reinforcement ¢,, and in the compression 
reinforcement ¢,’. At ultimate load the maximum strain of the concrete is ¢ 
in the tension reinforcement ¢,, and in the compression reinforcement ¢,’ if 
controlled by yielding of the steel. 


ur 


Basic Equations and Factors. 
rhe basic equations, expressed in terms of the concrete stress /,, are 


N K, f, bd, ° ° . ° ° (1) 
M,=Ne,=C,f.bd, . : ‘ . 
M. Ne, of f bd?, . ° ‘ ; : (3) 


where K,, C,, and C, are the stress-factors. The sign convention in respect of N 
is as follows. In equation (1) N is positive if it is compressive and is negative 
if tensile; hence A, is positive if N is compressive and negative if N is tensile. 
In equations (2) and (3) N is entered at its numerical value; the eccentricity e¢, 
is negative if the line of action of N is between A,’ and A,, and positive if outside. 

As the equilibrium between the internal stresses in the section and the ex- 
ternal loading is described completely by two equations, it follows that only two 
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of the three basic equations are independent, the interrelation being 
M,— M, ni kK = C, * C 
d—g 1—f 8 


6 


N= 


Compressive Stress-block.—The general form of the distribution of the 
compressive stress in the concrete is shown in Fig. 5, where D, is the resultant 
compressive force in the concrete acting at distances z(:= Ad) and z'(= 4d) from 
the centroids of the tension and compression reinforcement respectively. The 
properties of the stress-block are described by the non-dimensional stress-block 
factors x,, K,, and «x, as follows. 

D, = «yf bd. ' 
The moment of D, about the centroid of tension reinforcement is 
zD, == Kf -bd*. 
The moment of D, about the centroid of compression reinforcement is 
2’D, = K3f,bd*. 
The relation between the factors «,, «xg, and «, is 
Ke + Ks 
K, = . =. ; , ; - . (7) 
1—f 
Thus the lever-arm depth-ratios of D, about the centreid of tension and com- 
pression reinforcement respectively are 
Ke 


i= and ji’ 
Ky Ky 


Ks 


Stress-factor Equations.—The stress-factor equations describe in non- 
dimensional form the equilibrium conditions between the internal stresses and the 
external loading, and are 


K,=«,+¢-¢@, . : ’ (8) 
Cy, =x, + (1 — Bq’, ; , ne 
C,=—«,+(1— fq, . , , . (10) 


where g = pr and q’ = f’r’, which are the tension reinforcement-index and the 
compression reinforcement-index respectively. 


Simple Bending.—For simple bending N = 0 and M, = M, M; hence 
K, =o and C,=C, C, and the equation (8) becomes 
Ki +9 — I =0 
in which the subscript 5 indicates that the relationship is applicable to simple 
bending only. 


Section Reinforced for Tension Only.—Since g’ = 0, K, = «, — 9, and 
C,=«, Therefore 


N = R. f.bd, ; :, eo 
M, = Ne, = C,f.bd?, ; ; . (xa) 
where K,, C,, 7, and M, refer to a section reinforced for tension only. 
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Section Reinforced for Tension and Compression. 


and g’ can be computed from 
C,—C, 


DESIGNING REINFORCED CONCRETE SECTIONS—I. 


The values of g 


q=- and g=9,+q' — K,, 


1—p 


where g,(= «,) is the tension reinforcement-index of the section, with the same 


stress-block, reinforced for tension only to resist a bending moment M,,. 
iM, and C, = C, + AC, 


that M, = M, 


Note 


The expediency of using the foregoing relations is illustrated in Fig. 6 which 
shows how the calculation of reinforcement for a section reinforced for tension 
and compression can be reduced to the much simpler calculation of (i) 7, as for a 
section subjected to a bending moment M,; (ii) g’ resisting 4M,; and (iii) K, 
resisting N applied at the centroid of the tension reinforcement. 


Sizewell Nuclear Power Station. 


CONSTRUCTION began in April last of the 
nuclear power-station at Sizewell, Suffolk, 
for the Central Electricity Generating 
Board. This station will be the largest 
under construction in the world since, on 
completion in 1966, the capacity will be 
580 megawatts. It is claimed that it will 
also be the most compact station, and it 
will be the first to have two reactors in- 
stalled in a composite building. Some 
notes on, and an illustration of, the station 
are given in this journal for January 
1901. 

The 400-ton Goliath crane at the nuclear 
power-station at Hinkley Point is to be 
removed and re-erected at Sizewell early 
next year There will also be two 7-ton 
ground-derricks with 120-ft. jibs. Gab- 
bard-derricks and tower-cranes will be 
used in the construction of the biological 
shields and the superstructure of the 
reactor building. Construction of the 
foundations involves more than 500,000 
cu. yd. of excavation It is expected that 
the concrete batching and mixing plants 
will produc concrete at a rate of up to 
4000 cu. yd. weekly 

To minimize differential settlement, 
comparable operations on the two reactors 
will take place within a short interval of 
time Ihe foundations of the 
will be a reinforced concrete raft 225 ft 
long and 110 ft. wide, and will be con- 
structed in a series of lifts and bays, and 
will require the excavation of 
cu. yd. of sand and the placing of 140,000 
cu. yd. of 


reactors 


17,000 
concrete The superstructure 
of the reactor building will be 193 ft. high 
and 400 ft rhe primary biological 
shield-walls around the 


long 


pre ssure ve ssels 
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will be duodecagonal on plan, and will be 
of concrete 6 ft. thick and will be more 
than 86 ft. high above the foundations 

The foundations of the turbine house 
will be deeper than those of the reactors, 
and will require excavation to a maximum 
depth of 35 ft. About 140,000 cu. yd. of 
sand will be excavated and about 130,000 
cu. yd. of concrete is to be placed below 
ground level. An extensive dewatering 
system will be required to lower and 
control the ground water 

The cooling-water intake will be 
off-shore and sea-water will be 
through this installation at the 
over 27,000,000 gallons an hour 
use the water will be 
point 500 ft. off-shore. Four tunnels of 
10 ft. diameter will be driven in com 
pressed air in connection with the off 
shore works A major dewatering scheme 
will be required for constructing the 
cooling-water pumphouse and access shaft 
to the tunnels. Excavations will extend 
to a depth of about 70 ft. and the water 
table will be lowered by about 40 ft The 
access shaft will be formed within a coffer 
dam of steel sheet-piles The excavation 
for the pumphouse will be carried out 
within a system of open-cut excavations 
and steel sheet-piles 
procedures of sheet-piling have 
carried out to determine the optimum 
method for driving the piles 

rhe labour force is expected to be about 
2400 in 1962 [he station is being con 
structed by the Atomic Power 
comprising The English Electric Co 
Messrs. Babcock & Wilcox Ltd 
Taylor Woodrow Construction Co 
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A CONCRETE-LINED TUBE-RAILWAY TUNNEL. 


A Concrete-lined Tube-railway 
Tunnel. 


SoME experimental tunnels for tube rail- 
ways are being constructed by London 
Transport in north London. One of the 
objects of the work is to enable experience 
of new methods of tunnel construction to 
be obtained prior to the commencement 
of the construction of the new tube rail- 
way from Victoria to Walthamstow; the 
experimental tunnels are on the alignment 
of the new railway and will be incorpor- 
ated therein. The new railway will be 
114 miles long. The experimental tunnels 
comprise a mile length of double tunnel 
extending from Finsbury Park to Nether- 
ton Road, Tottenham. Another object 
is to determine whether cast iron seg- 
ments or precast concrete are more suit- 
able for lining tunnels bored in London 
clay by a new type of machine. The 
linings are not bolted or grouted. About 
4 mile of double tunnel with cast-iron seg- 
ments and a } mile of single tunnel with 
concrete blocks (Fig. 1) have been com- 
pleted 4 feature of the work is that 
tunnelling proceeds at about twice the 
rate attained by methods previously used 


Excavation. 


The tunnels are being bored by a type 
of rotary shield called a “ 
which can work much faster than any 
previous type of shield used for tube 
railway construction in London and which 
makes provision 
remove the spoil 

There are working sites and shafts at 
the corner of Netherton Road and Seven 
Sisters Road (Tottenham), and in Fins 
bury Park. The shaft at Netherton Road 
is 25 ft. in diameter and 60 ft. deep, and 
will be a permanent part of the new rail 
way since it will be used for ventilation 
and emergency stairs. From the bottom 
of the shaft an access tunnel extends a 
short distance to the line of the rail 
tunnels, where chambers large enough to 
permit the assembly of the rotary shields 
have been excavated by pneumatic spades 
and lined with bolted cast-iron segments 
At this site, excavated spoil is brought to 
the surface by a crane which lifts 1}-cu 
yd. skips off the 2-ft. gauge bogies which 
have brought the spoil, in trains hauled by 
battery locomotives, along the completed 
section of the tunnels. The skips are 


drum digger ”’ 


for belt-conveyors to 
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loaded by belt-conveyors fed from the 
rotary cutters at the working face, and are 
emptied on to the ground at the surface, 
where the spoil is loaded into lorries by. a 
1-cu. yd. mobile shovel 

At the Finsbury Park site, the shaft is 
15 ft. in diameter and 60 ft. deep. As at 
the other site, an access tunnel leads from 
the bottom of the shaft to the rail tunnels, 
and there are two chambers in which the 
shields are assembled The rail tunnels 
are on a gradient of 1 in 47 and the 
loaded §-cu. yd. skips are hauled by an 
electric winch located in the shield 
assembly chamber. The spoil is tipped 
from the skips on to a belt-conveyor in the 
access tunnel and the conveyor delivers 
the spoil to the bottom of the shaft, where 
it is raised to the surface by a vertical 
bucket-elevator. The buckets are warmed 
by hot air to prevent the clay from stick- 
ing to the metal. Originally, the clay was 
deposited in an elevated hopper under 
which lorries could be loaded by gravity, 
but because of the rate of excavation it 
is necessary to deposit the spoil on the 
ground and use a 1-cu. yd 
for loading. 

rhe “ drum-digger”’ type of shield is 
the same as that used previously on the 
tunnel from Hampton to Chingford for 
the Metropolitan Water Board (see this 
journal for April, 1960), but the experi- 
mental railway tunnels are larger than the 
water tunnel, and the shield is therefore 
also larger The “ drum-digger "’ for the 
concrete-lined tunnels has an external 
diameter of 14 ft. and that for the cast 
iron-lined tunnels 13 ft. 4 in The 
machine consists essentially of two drums: 
that for the 14-ft. diameter tunnels has an 
outer drum of 14 ft. external diameter and 
9 ft. long and the leading end is bevelled 
to form a cutting edge. Within the main 
drum there is a 7-ft. 6-in. diameter rotat- 
ing drum, 5 ft. 6 in. long, carried on two 
roller races and provided with a thrust 


mobile shovel 


. ring to take the axial load from the rotat- 


ing cutters The cutting teeth are 
mounted on six arms at the front of the 
shield, each arm having up to eight re- 
movable teeth, mounted at the outer edge 
of the rotating drum, so that they cut the 
ground in an annular area in front of the 
space between inner and outer drums, 
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The ground in front of the inner drum is 
cut by teeth mounted on a removable arm 
across the inner drum. The inner drum 
and cutting teeth are rotated at speeds of 
up to 4 revs. per minute by six hydraulic 
motors. 

The forward movement of the shield is 
effected by fourteen hydraulic rams 
arranged at equal intervals around the 
periphery of the shield and pushing 
against the last completed ring of lining. 
The rams, which have a stroke of 2 ft. 8 in., 
are controlled separately by an operator 
standing behind the rotating inner drum 
within the shield casing. The operator is 
provided with sighting guides which show 
whether the shield is on the correct line 
and level and he can increase or reduce 
the pressure on any of the rams to correct 
any tendency of the shield to deviate 
from the correct alignment. The clay is 
cut by the teeth, and by means of scoops 
and paddles it is guided into a hopper 
within the shield where it drops on to the 
end of an inclined belt-conveyor, which 
discharges on to the main horizontal belt- 
conveyor on which the excavated clay is 
carried along a staging to be discharged 
into skips running on a 2-ft. gauge track 
on each side of the conveyor. The whole 
of this equipment including the staging is 
mounted on an articulated trailing plat- 
form which is attached to the rear of the 
shield and is drawn forward as the shield 
advances. When the rams have pushed 
the shield forward a distance equal to the 
width of a ring of lining, that is 2 ft., they 
are retracted. A ring of lining is then 
placed in the space between the last com- 
pleted ring and the rear of the shield 
When this has been completed the cycle is 
repeated, the rams thrusting against the 
newly-placed ring. 

The “ drum digger ’’ is capable, in good 
conditions, of advancing more than 60 ft 
in three 8-hour shifts, over long periods 
The greatest length of tunnel driven to 
date in 24 hours is 88 ft 


Concrete Lining. 


The precast concrete blocks for the 
lining are of a new type. The tunnel is 
bored to provide for a tube of 12 ft. 6 in 
internal diameter with a lining of concrete 
blocks. Blocks of various thicknesses 
from 4} in. to 9 in. have been tried. The 
thickness likely to be used eventually 
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will be 6 in. Each tunnel ring is made up 
of fourteen identical blocks each having 
one cross-joint face convex and the other 
concave, so that they fit together with 
knuckle joints. When the fourteen blocks 
are assembled a gap of about 7 in. remains 
at the top, and is filled by a pair of rein 
forced concrete folding wedges having 
plane contact faces with concave and 
convex faces respectively in contact with 
the blocks on each side. The wedge, 
with the wider end towards the shield, is 
driven home by a pair of small hydraulic 
rams while the other wedge is held in 
position. The two wedges hold the whole 
ring firmly in place. The wedges 
seen in place at the top of Fig. 1 
The blocks have four holes spaced 
equally around the inner face and into 
which bolts are fixed for handling the 
blocks in the tunnel and which will also be 
used for fixing permanent tunnel equip- 
ment. The blocks are handled by hoists 
at the working face, an expanding bolt 
placed in one of the holes being used to lift 
them. They are hoisted into their correct 
positions by an arm mounted at the rear 
of the shield, and are held in place by 
pull-out “‘ needles’’ until the concrete 
wedges are driven into position When 
firmly in position, the lining bears against 
the face of the excavation in the clay 


are 


Precast Blocks. 


The concrete blocks, which are made at 
a works at Waltham Abbey, are not rein 
forced and are of concrete having a crush 
ing strength of not less than 5500 Ib. per 
square inch The mixing 
temperature of 140 deg. | 
gauging. Ordinary 
used 

[The blocks are lifted by crane, the 
tackle of which is attached to eye-bolts let 
into holes in the blocks. The convex and 
concave ends are coated with bituminous 
paint. At the site, the blocks are secured 
in a rope-sling, four at a time, and lowered 
into the shaft and placed on a train of 
bogies which carries in one journey the 
fourteen blocks required for one ring 

For the concrete-lined tunnel the con 
sulting engineers are Sir William Halcrow 
& Partners. The contractors are Messrs 
Kinnear Moodie & Co., Ltd [he precast 
concrete blocks and wedges were made by 
Messrs. Charles Brand & Son, Ltd 


water 1s ata 
at the time of 
Portland cement is 
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Slabs for Liquid-containing Structures. 


DESIGN IN ACCORDANCE WITH B.S. CODE OF PRACTICE 
No. 2007 (1960). 


THE accompanying tables give data to enable the walls and other slabs in a structure 
containing water or other aqueous liquid to be designed quickly in accordance with 
the recommendations of British Standard Code No. 2007 (1960). There are three 
principal cases to consider, namely, (I) Slabs subjected to bending only; (II) Slabs 
subjected to direct tension only; and (III) Slabs subjected to bending and direct 
tension. Table A deals with cases I and II and Table B with case III. The following 
conditions are applicable to all cases 

rhe tensile stress ps; in the reinforcement shall not exceed 12,000 lb. per square 
inch (except in tensile reinforcement near the face remote from the liquid for slabs 
not less than 9 in. thick) 

rhe nominal volumetric proportions of the concrete shall be 1 : 1-6: 3-2 and the 
compressive stress f-p in this concrete shall not exceed 1200 lb. per square inch; this 
requirement is seldom critical rhe tensile stress p,; in concrete of this mixture shall 
not exceed 190 lb. per square inch in slabs in direct tension and 270 lb. per square 
inch in slabs in bending; this requirement applies when it is necessary to design for 
resistance to cracking 

The cover of concrete over the reinforcement shall be not less than 14 in. or the 
diameter of the bar if exceeding 14 in 

The modular ratio m shall be assumed to be 15 
1 se 
bd 


plain bars and 0-0025 with deformed bars 


The proportion fr, of reinforcement shall be not less than 0-003 with 


Symbols used additional to those in the foregoing are as follows, 
Thickness, effective depth, breadth and lever-arm respectively of 


M re, M’rs: Moment of resistance when not cracked and cracked respectively based 
on the thickness 

QO: Moment-of-resistance factor without compression reinforcement based on the 
effective depth 

R,, R,: Factors for moment of resistance corresponding to M’,. and M’,, respec 
tively 


Case I.—Slabs Subjected to Bending Only. 


Slabs subjected to bending have to be designed to resist cracking and, should 
cracking occur, they must be reinforced sufficiently and be sufficiently thick to avoid 
overstressing the reinforcement in tension or the concrete in compression. The basic 
formula, which are derived from the modular-ratio method of determining the resist- 
ance, are as follows 


RESISTANCE TO CRACKING 
Pet ri 


M’re = Red® 
Mo} 3 


in which 


June, 1961. 





SLABS FOR LIQUID-CONTAINING STRUCTURES. (CONCRETE) 


TABLE A.—BENDING ONLY. 





IN ACCORDANCE WITH B.S. CODE No. 2007. Pe: a 
CONCRETE : NOMINAL PROPORTIONS 1: 1- 3-2 = 
MINIMUM PROPORTION OF REINFORCEMENT rr. = at +¢ -003 
MINIMUM COVER: 1% IN. bd 

BENDING MOMENT = M IN.-LB. PER FOOT. 
RESISTANCE TO CRACKING. 


DETERMINES THICKNESS dG. pp. > 27018/sq.IN. 
KAVEN OR ASSUME Tr, AND Gt ys 


3240 ! \ (d 2 
WHERE R= — eg (1-n yn +14 A <7 
| M ¢c [ & ° ° d 


Re 








ON 
TENT 











d +. 


AND 


DESIGN FOR STRENGTH. 


DETERMINES REINFORCEMENT Ay. 


mM , 
CASEIA Autioooad, WHENe a= I-gn, BALANCED DESIGN | 
BENDING Es POINTS THUS ©) INDICATE 
IN 


ry VALUES OF 
2 8) = 
ONLY ANO 1, = [re +2K,-n5 Ts. = 15r.($) Tog AND R= R, 


FOR BALANCED “DES! on aap 
TENSILE TR. = 144000 Fr ] 
iat [Rs* 144,000 r, a, d,d 
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IN. ADOPT CASE IA. 


° 
CASEIB | SIN. DESIGN FOR STRENGTH ONLY 





BENDING Pe } 18,000 L8./s@. iN. (PLAIN BARS) OR 20,000L8 N.(DEFORMED BARS) | 
ONLY ba > poe L8./s@.! 


/euain ") [(—M— (oeroamen) 
(Tense | dt | Joos \BARS on Per2 BARS , 
sTREss | a 2872 
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SLABS FOR LIQUID-CONTAINING STRUCTURES 
RESISTANCE WHEN CRACKED. 


My, R,d? Pst%o I 


in which + 2mr, 


¢ 


1 


When the permissible tensile stresses in the concrete (f,-¢) and reinforcement (Pst 
are 270 lb. and 12,000 lb. per square inch respectively, and m 15, as recommended 
in the Code, the foregoing expressions are as given in Table A for a strip of slab 12 in 
wide (b 12 in.) The curves in the table give values of R, and R, for various values 


d 


d 
1 
of ; and r,. It is seen that for each ratio of j there is a proportion pz of reinforce- 
¢ 


ment which gives equal values of R, and R,, say Rg; this is the ideal case, the adoption 
of which gives the most economical design. If this value of Rg is substituted in 


M 
d / , in which M is the bending moment to be resisted, the resulting value of 
NY Rr 


d is the thickness of slab which complies with the two design requirements if the 
area of reinforcement A, in a strip 1 ft. wide is not less than 12r,gd sq. in. ; correspond- 
ing values of rog¢ and Rg are given in Table A 

Conversely, the resistances of slabs of various thicknesses with the proportion 
of reinforcement indicated by rog can be obtained by substitution in M, Red*: 
the resistances and reinforcement of slabs of various thicknesses taking into account 
the probable value of “3 are also given in Table A 

( 

SLABS NOT LESS THAN 9 IN. THICK rhe foregoing basis of design applies to all 
slabs when the strain at the face in contact with the liquid is tensile, and to slabs 
less than g in. thick whether tensile strain occurs at the face in contact with, or remote 
from, the liquid. If in a slab not less than 9g in. thick, the tensile strain is at the 
face remote from the liquid, the method of design is as for an ordinary slab with 
the stress in the reinforcement not greater than 18,000 lb. per square inch in plain 
bars or 20,000 lb. per square inch in deformed bars, and the compressive stress in 
the concrete not greater than 1200 lb. per square inch For these conditions, which 
apply to case IA in Table A, the effective depth d, of the slab must be not less than 


M 
Ef in which Q is the moment-of-resistance factor and is 250 for peg 18,000 lb., 


and 239 for ps 20,000 lb. per square inch. The thickness of the slab must be not 
less than [d, + 14 in. (cover) + $ (diameter of bar 
If the thickness of the slab provided is such that the effective depth is equal 


A 
to the value calculated from , the values of Ag are o-017bd,, and o-or4bd, 
N\ Ob , 


sq. in. in width b if pg is 18,000 lb. and 20,000 Ib. respectively It is, however, un- 
common for the effective depth to be equal exactly to the minimum depth required, 
and is generally greater; in this case the area A,, of the reinforcement in square inches 


in width 6 is given by in which J, 083d, approximately in all cases 
st‘a 


Conversely, the moment of resistance of a slab is given by Qbd,? if the amount 
of reinforcement is not less than o-017bd, (or o-o14bd, with deformed bars); the 
moments of resistance and corresponding amounts of reinforcement in slabs of various 


: d 
thicknesses are given in 7Jable A for probable values of ) 
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SLABS FOR LIQUID-CONTAINING STRUCTURES. (CONCRETE) 


Examples .—Bending Only (Tabie A). 


Design walls of tanks for the conditions stated (Case 1A). 

(a).—Bending moment of 20,000 in.-lb. per foot. 

This design can be taken directly from the table headed “‘ Balanced Design ’’, since the 
moment of resistance of a 6-in. slab is approximately 20,000 in.-lb. The reinforcement 
required is (also from the table) 0-49 sq. in. per foot, which is provided by §-in. bars at 7}-in. 
centres with 14-in. cover. 

(6).—-Bending moment of 24,000 in.-lb. per foot. 


The curves on the table can be used directly to obtain a ‘‘ balanced design.’’ Assume 


d ‘ ‘ : 
a = 0-7. (Compare with values on table headed “ Balanced Design’’.) From curves, 
24,00¢ ; 
R. = R, = Rg = 580 and r, = 00067. d= = > 6°45 in.; that is, a 6}-in. slab is 
2 
required. A, = 0°0067 k 64 x 12 
1}-in. cover. 
(c).—Check that an 8-in. slab reinforced with §-in. bars at 6-in. centres with 1}-in covers 
and subjected to a bending moment of 36,000 in.-Ib. per foot conforms to B.S. Code No. 2007 
d 6-19 d I 
d, = 8 — 14 — = 6-19in.;— = = 0774;:-—- = 1-29. A 
1 4 fh *19 a 8 774 a, o774 9 at 
O-Ol4 


Vom sa BT POM. Substitute in formule in Table A. 
x 


= 0°522 sq. in.; provide §-in. bars at 7-in. centres with 


o-O14 8q. 1n.; 


$ + (14 X 0°0064 * 0-774) | 


t,. = 
° I + (14 X G-0064) 


0°52}. 


R. = 3240 
I — 0°523 


36,000 
d 4 = 7°70 in., which does not exceed 8 in. 


{2 — (1 — 0-523) 0-523 4+ X 00064 (0°774 — 0°523)*]} = 607 


607 


% = 15 X @:0064 K 1°29 = O124;m, = V (0'124)? + (2 K 0-124) O-124 0°39 


36,000 
a,=—I1I-— x o = 087; A { 0558 sq. in. per foot. 
1 (4 39) / st + 12,000 x 0-87 x 6-19 Pe) ] I y 


which does not exceed o-614 sq. in. Therefore design is satisfactory 
Note.—For designs in Case IB, the procedure is as in the foregoing if d 


9 in., and as for 
ordinary designs if d + 9 in 


Case II.—Slabs Subjected to Direct Tension Only. 

Planar slabs subjected to direct tension only without bending are not common; 
a curved slab, such as the wall of a cylindrical tank, is the more common case. The 
two conditions of design are that the tensile stress p,, in the concrete should not be 
so great as to cause cracking, and, should cracking occur, the reinforcement should 
be able to resist the whole of the tensile force T without exceeding the permissible 
stress ps. The first of these conditions determines the thickness of the slab such 
that 

T = peldb + (m — 1)Age). 

The second condition determines the amount of reinforcement, such that T =pyA ge 
For the most effective design, therefore, if Ag = rgbd, equating the two expressions 
for T gives 

T 


(m 1)%elbper 


and d= 
I) 
Pet 
The expressions for Case II in Table B give values of r, and d for a slab 12 in. 
wide subjected to a tensile force T lb. per foot, if the permissible stresses p., and pee 
ave 190 Ib. and 12,000 Ib. per square inch respectively as recommended in the Code 
for 1: 1-6: 3-2 concrete and any type of reinforcement; m = 15. 
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Case III.—Slabs Subjected to Direct Tension 
Combined with Bending. 


The two cases are A when the tensile strain is at the face in contact with the 
liquid, and B when this face is subjected to compressive strain and the opposite face 
to tensile strain. 

Case IIIA. TENSILE STRAIN AT Face 1n Contact with Liguip.—There are 
two conditions for this case, namely, when tensile stresses only are produced, and 
when tensile and compressive stresses are produced. If the direct tension is T 
M 
i 

(a) Tensile Stresses Only.—This condition, which occurs when e does not exceed 
d, —4d, is analogous to a slab subjected to direct tension only and therefore the tensile 
stress in the concrete must not exceed the stress p,, permissible in direct tension if no 
cracking is to occur. Should cracking occur, the permissible tensile stress p, in the 
reinforcement must not be exceeded. The latter condition determines the amount 
of reinforcement and if there is the same amount of reinforcement near each face, 
the proportion 7, of reinforcement near each face must be not less than given by 


4 T e 
ro" a al 


The permissible tensile stress in the concrete is not exceeded if 


and the bending moment is M, e = 


7 I é 


bd| 1 + 2ro(m “ae d, 
+ 47_(m 1) 
L 6 d 


The thickness of the slab is determined from this requirement 

Evaluation of these expressions for p-¢¢ = 190 lb. per square inch, pg = 12,000 lb 
per square inch, b = 12 in., and m = 19, are given in Table B 

(b) Tensile and Compressive Stresses.—This condition, which occurs when e ex 
ceeds d,—4d, is analogous to a slab subjected to bending only, and therefore the 
limiting stresses for that condition apply. Since the effect of reinforcement in the 
compression zone of a slab is insignificant, such reinforcement, if any, can be neglected. 
Given dimensions d and d,, the proportion 7, of tensile reinforcement required to 
ensure that the steel is not overstressed should cracking occur is given by 


7 é@ + $d d, 
% = —i it 4 ; 
Patbd la 


The position of the neutral plane if cracking does not occur is given by 


d, 
4 + (m — nave 


%, = 
0 
1 + (m — 1)%% 


To ensure cracking does not occur, the slab must be thick enough, and this is 
so if 


ell Mo) 


d, s > Pet 
(I — Mg)%q + Fo(m - n3 m) | 


responding expressions in Tabi/e B are for the condition p. = 270 Ib. per 
Ps = 12,000 lb. per square inch, b = 12 in., and m 15 
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TasBLe B.—Drrect Force WITH OR WITHOUT BENDING. 





IN ACCORDANCE WITH 8.S. CODE No. 2007, 
CONCRETE: NOMINAL PROPORTIONS 1:16: 3-2 
MINIMUM PROPORTION OF REINFORCEMENT: 
MINIMUM COVER: [4g IN. 
_DIRECT TENSILE FORCE = TLB. PER FOOT. _ 
| DESIGN FOR STRENGTH. 
CASEI DETERMINES REINFORCEMENT Ag 








P., > '2,00018 /SQ.IN 
aie Se 
SQ.IN/FT. OR T)* TE Good 


CONCENTRIC! A .” © 144,000d, 


TENSILE 12,000 

rornce | RESISTANCE TO CRACKING 

ONLY DETERMINES THICKNESS Ci: p,, Pisous SQN. Ageltrod + 
ee ] | IF MORE THAN 
——— so «7 7 ; 

d ti o260 ~ *'7Ast | in. 
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GIVEN OR ASSUME di AND d, Py 12,000 
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| lrnowwe Aly At 
| oP Mepeh.. See eee. s 
| DETERMINE fy 266,000d | 
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BOTH SIDES 
CASE IIA 


ed 
SUBSTITUTE IN aeons _ 
TENSILE Ae i2d ji+2er3 £d%56ri(d,- -$d) 
FORCE L : 

COMBINED ADJUST d UNTIL EXPRESSION IS SATISFIED 


T ! 





Alsi” 12 ra — 





sonunes (b) e >(d,- $d). TENSILE AND COMPRESSIVE STRESSES Pp, > 27018 'SQ.1N 
| (Tense GIVEN OR ASSUME d AND G; 
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Case IIIB. TENsILE STRAIN aT Face REMOTE FROM Liguip.—-Two conditions 


are to be considered, namely, when the slab is less than and not less than 9 in. thick 
(a) Slab less than 9 in. thick For this case the design should be exactly as for 
Case IIIA, applying sub-case (a) or (b) as applicable 


t 


(b) Slab not less than 9 in. thick If d and d, are known, or assumed, the area 


of tensile reinforcement required is calculated from 


in which é, e 4d d, 


M 
An approximate value for d, (from which d can be determined) is / in which 


Q is the moment of resistance factor corresponding to the permissible stresses p,., and 


Pep in the steel and concrete respectively If M is large in respect to 7, that is, if 


e is large, say greater than d,, the value of d, required to ensure that fp,» is not exceeded 
should differ much from the value calculated from the foregoing expression 
smaller than d, a slightly thinner slab may be sufficient. In doubtful « 
maximum compressive stress should be calculated by one of the 
of combined stress 


il é¢ 1s 
ases, the 
ordinary methods 


Che expressions in subsection (b) of Case IIIB in Table B apply to the conditions 
18,000 |b. for plain bars or 20,000 Ib. per square inch for deformed bars, p 


i 
not exceeding 1200 Ib. per square inch, b 12 in., and m 15 


h 


pat 


ob 


Examples.—Tension with and without Bending (Tab/e 8B). 
Design walls of tan] w the conditions stated 
1 Direct tensi 000 Ib. per foot (no bending 

ay 84 in. slat 
2930 " 


“44 


25.000 
Ml Alternative method ot , 
12,000 


g-In. centres (tota 2-09 sq. u in each of two re 


[25,000 b ; 
| 2280 nd 2-09) | 53 


per foot, and bending moment 
2 6 in.; d, hd 6 ; 


therefore Case IITA 


12.000 


255,000 


12,000 


Shi + 25 x o-oog0s } 8? 
230 Ib. per square inch (approx.) which exce lb. per 
Recalculate with d 9 in., and d, 7 in.; d, 4d 24 in 
195 lb. per square inch (= 190); satisfactory if A,, is slightly greater 
than 12 0-007 S83 Sq. in. per foot; provide say 1-in. bars at 
face (total 0-898 in. per foot 
Tensile force of 10,000 Ib 


square inch 


vo 


orm 


entres at each 


per foot and bending moment of per foot 


48,000 
Assume d 10 in. ane , 


10,000 
therefore Case IIIA 5 applie 
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Fes nn ee —( 
* "144,000 10 
o5 + (0-122 x o8) 
“$582 


10,000 I 


Set = 


4 48 on 8 
0-83 x 8 


= 0°532. 


12 x 10\1122 [4 — (1 — 0°532)0°532 + o-122(0°8 — 


(CONCRETE) 





)- 00088; 14%, = 0122. 


4°3(1 — 0532) 


0° 532)? ‘oS 


= 275 lb. per square inch ( 270); satisfactory if A,; is slightly greater than 
12 X 00088 x 10 = 1-06 sq. in. per foot; provide 1-in. bars at 8-in. centres 
(1-178 sq. in.) at tensile face. 


Note. 
for ordinary designs if d + 9 in. 


For designs in Case IIIB, the procedure is as in the foregoing if d - 


9 in., and as 


Gap-graded Aggregate in Concrete for Marine Works. 


Wuat is probably the first instance in 
this country of gap-graded aggregate 
being used in concrete for marine works 
is in the reconstruction of the sea-wall 
at Dymchurch, Kent. The wall, which 
is to be improved and strengthened, is 
along a very exposed coast-line, and is 
nearly a mile in length, extending between 
the Grand Redoubt and Willop Sluice. 
Separate tenders were invited for re- 
construction of the wall in granite, or in 
ordinary dense concrete, or in any other 
form of construction proposed by the con- 
tractors tendering. The cost of con- 
struction in granite was excessive. The 
tender accepted is for precast concrete 
blocks and cast-insitu concrete using gap- 
graded aggregate. In preliminary tests 
the resistances to abrasion, frost and 
absorption of this type of concrete were 
examined. The results indicate that con- 
crete of suitable mixture with gap-graded 
aggregate might well prove superior to 
concrete with continuously-graded aggre- 
gate especially as regards resistance to 
abrasion. 

The profile of the existing apron is to 
be re-formed by means of plain concrete 
filling and the sea-wall is to be extended 
about 19 ft. seawards to a new row of 
timber sheet-piles. The wider apron, the 
increased total width of which will be 
about 80 ft., will have the effect of re- 
ducing the action of waves on the wall 
The precast blocks, which will be made 
in a casting yard established on the site, 
will form the surface of the new apron 
Towards the upper part of the apron a 
concrete berm 20 ft. wide will be con- 


structed. On the top of the wall a road- 
way 15 ft. wide will be constructed with a 
parapet on the landward-side as a pro- 
tection against waves washing over and 
scouring out the ground behind the wall. 
Various ramps and steps will also be con- 
structed. 

There is no record of the time when the 
first clay sea-wall was built at Dymchurch 
but it is known to have undergone several 
alterations during its lifetime. In recent 
years it became apparent that repairs 
were needed along the section of the sea- 
defence works where reconstruction is 
now to be carried out. Abrasion has 
worn away much of the stone facing of 
the old apron, and from time to time 
damage by storms to the middle section 
has necessitated costly repairs. The 
large quantities of water carried over by 
onshore gales have on occasions scoured 
out parts of the back of the wall. To 
reduce the risk of further damage, the 
action of waves on the wall will be 
mitigated by creating shallower water at 
the middle of the apron and by laying 
heavy concrete blocks. 

The work is being carried out for the 
Kent River Board under the direction of 
the Chief Engineer, Mr. J. I. Taylor, 
M.B.E., M.1.C.E. The probable cost is 
£430,000 and the contract time is three 
years, but it is hoped that the work will 
be completed in less time. The contrac- 
tors are Messrs. Holland & Hannen and 
Cubitts (Great Britain) Ltd. The con- 
sulting engineers for the development 
of the gap-graded concrete are Messrs. 
Sandberg. 
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The £.s.d of OSAL* 
= Surface waterproofing of 
Brick, Concrete and Stone. 


Using Neocosal, a l}d. per square foot is all that it 
costs effectively to provide surface waterproofing 
of Brick, Concrete and Stone. Neocosal, a colour- 
less liquid water repellent, penetrates the surface, 
forming an effective water seal. 


QR 
Niaxelaesy-Vi 


Leading Architects have been specifying Neocosal 
for 30 years or more, for its economy, efficiency 
and because it does not discolour surfaces. Send 
for information Leaflet No. 3. 








* Osal is the generic name for the products of A. A. BYRD & CO. LTD.—Florosal, Neocosal, 
Tricosal and Lubrosal. Literature about each individual product is available on request. 


A. A. BYRD & CO. LTD. (Dept CB) 210 TERMINAL HOUSE, GROSVENOR GARDENS, LONDON, 5.W.! 
Phone: SLOane 5236 Grams: Byrdicom, Wesphone, London © Works: Basingstoke, Hants 
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POWER MORE WAYS! 


Space-heating! Floodlighting! Defrosting aggregate! 
Melting mastic for roofing! Four ways in which BOC 
Propane proves itself the most resourceful fuel on the 
building site today! More and more applications are 
being discovered. BOC PROPANE IS VERSATILE. Highly 
efficient and economical. Clean, low in moisture and 








sulphur content. British Oxygen pioneered the indus- 
trial development of Propane. They have the experience 
and the resources. Their experts advise how to use 
BOC Propane efficiently. SUPPLY a complete range of 
cylinders and equipment. DELIVER promptly anywhere 
in Britain. BOC PROPANE. 








WAYS OF USING BOC PROPANE IN BUILDING SOME BOC PROPANE USERS 


Space- heating @ Vehicle fuel Matthew Hall & Co. Ltd. 
Floodlighting @ Heating, cooking, lighting Mitchell Engineering Ltd. 
in builders’ huts @ Cable jointing George Wimpey & Co. Limited. 
Melting mastic for roofing Woodali-Duckham Construction Company Ltd. 


BRITISH OXYGEN ARE 
PROPANE EXPERTS 


THE BRITISH OXYGEN COMPANY LIMITED, ‘oO 


Light Industrial Department, Spencer House, 27 St. James's Place, London, S.W.1 Tel: Hyde Park 7090 
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A NEWSPAPER OFFICE IN LONDON, 


A Newspaper Office in London. 


THE new office and printing press building 
(Fig. 1) for the ‘“ Daily Mirror” has a 
maximum height of 169 ft. above the 
street and is of reinforced concrete con 
struction throughout In the main build- 
ing there are twelve storeys above ground, 
with mezzanine floors in the ground floor 
and top storeys, and four basement floors 
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Fig. 


where the printing presses, paper stock, 
and foundry are located [he basement 
covers the entire area of the site, and the 
ground and first floors cover most of this 
area Above the third floor a tower block 
covers only part of the site. The primary 
factor in the design of the building was the 
installation of the printing presses, each of 
which weighs about 820 tons. Two presses 
are already installed, but eventually there 
will be five, which will cover a floor area 
of 24,000 sq. ft The building is shown 
in the course of construction in Fig. 2 
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Basements. 


Work was begun on the site in 
Excavation for the basement 
walls was carried out in trenches 15 ft 
strutted from a central dumpling 
of earth Excavation extended to 45 ft 
below the street level for the lowest base 
ment floor, and to over 6o ft. for the lift 


1956 
retaining 


wide 
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shafts This method of construction 
permitted the central area of the site to 
be used for the plant and 
materials while excavation for the retain 
ing walls proceeded around the perimeter 
of the site 

rhe retaining walls are designed to span 
vertically the base of the wall 
and the ground floor, and to withstand 
horizontal pressure of 30 lb. per square 
foot per foot of depth The calculated 
pressure on the ground at the base of the 
wall The 


storage ofl 


between 


is about 3 tons per square foot 





A NEWSPAPER OFFICE IN LONDON. 


subsoil over the entire site is London blue 
clay. The trench was excavated by hand 
with pneumatic clay-spades. The walls 
were built in 4-ft. lifts. The vertical face 
of the clay was lined with precast concrete 
planks 3 in. thick and 4 ft. in length 
The planks were then covered with asphalt 


“ae” 


ee 


and the concrete for the walls was cast 
against them. For lengths of 15 ft. on 
the centre-lines of the columns, the walls 
are 8 ft. thick, and 5 ft. 6 in. thick for the 
intervening lengths of 30 ft. On the 
south side, the wall is 5 ft. thick with an 
additional 2 ft. of plain concrete to carry 
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mney you-too-can rely on 


Stelmo prestressing beds 


the most comprehensive 
mould service in the world 








STELMO LTD - WESTWELL LEACON - CHARING - ASHFORD: KENT. = Tel: Charing 395-7 
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You get the 
lowest relaxation 
using 


SOMERSET 
Prestressing Wire 


a 
' 
. {fl 
' 
fl 
' 
a 
a 
J 


COMPARATIVE RELAXATION GRAPH Initial Stress 80 tons/sa. in. 
(Drawn wire in the stress relieved and stabilized condition) 


* Somerset Wire complies with B.S. 2691 
%* Is available in plain, indented or helically crimped forms 
%* Has stable elastic characteristics 

by a patented ‘Somerset’ process 


SOMERSET WIRE COMPANY LIMITED 


(ex Pengam Moors, Cardiff (Cardiff 37485) 
os, ~ Bridgwater, Somerset (Bridgwater 3001) 
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Fig. 3. 


I adjacent existing lhe main columns have projecting cor 
buildings bels (Fig. 3 supporting the three inter 
rhe twenty main columns (Fig. 3) in mediate basement floors, which are flat 
the basements are at 45-11 centres in both slabs carried on secondary concrete 
directions and are arranged in five rows of columns 12 in square Che upper base 
four columns each At first an excavation ment floor is hung from the ground-floor 
15 ft. square ‘ for each column beams by hangers at 15-ft. centres, so that 
base, which in its initial state was sufficient the second basement is mpletely free of 
to support the weight of the construction intermediate columns as it is required for 
up to and including the second floor the storage of reels of ne wsprint Because 
he greatest load on one of the main of the restricted site, vehicles bringing 
columns in the completed building is aggregate and other n ials and those 
about 3000 tons The columns are 4 ft removing the excavated spoil had to travel 
6 in. in diameter at the bottom and are over the ground floor, but since the ground 


reinforced with 112 1%-in. bars and 1-in floor is designed to carry an internal road 
diameter helical bindin 


ig at 3-in. centres way and the floor of the first basement. it 
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was sufficiently strong to carry this tem- 
porary vehicular load. 

After the first 80-ft. length of the ground 
floor from the northern frontage was com- 
pleted, which amount was calculated to 
be sufficient to withstand the horizontal 
thrust from the top of the retaining wall, 
the excavation of the dumpling, contain- 
ing 55,000 cu. yd. of clay, was commenced 
to enable the construction of the basement 
raft foundation. 

The raft was combined with the column 
bases so that the entire final load on the 
columns is distributed more or less uni- 
formly over the entire area of the base- 


Fig. 


ment. The final pressure on the ground 
under the raft is about 2 tons per square 
foot which is equivalent to the weight of 
the material excavated. Tie whole raft, 
in addition to being made watertight by 
a layer of asphalt, overlies porous concrete 
containing agricultural land-drains con- 
nected to stand-pipes embedded in the 
retaining walls, by which means any water 
pressure under the raft is relieved. Con- 
creting began with the construction of that 
part of the raft adjacent to and underpin- 
ning the primary column bases and then 
spread out to the remaining areas. 


Superstructure. 


The main beams of the first and second 
floors are 4 ft. wide and span between the 
main columns, but on the central row of 
columns the beams are divided into two 


230 


2-ft. ribs with a 4-ft. gap between them. 
This arrangement allows vertical ducts 
and services to run _ uninterruptedly 
throughout the height of the building. 
Secondary beams at 15-ft. centres are pro- 
vided resulting in a grid of beams at 15-ft. 
centres in two directions 

In the tower, above the third floor, the 
beams are at 15-ft. centres in a north— 
south direction only. The columns re- 
main at 45-ft. centres but are rectangular 
in cross-section except at the northern 
and southern extremities. Three arched 
frames (Fig. 4) of 45-ft. span are provided 
at the third floor to carry the columns 


4. 


supporting the floors in the tower. The 
beams at the foot of each arch include 
additional reinforcement to resist a direct 
tension of 500 tons induced by the arches; 
therefore each beam 2 ft. wide contains 
fifty-six 1 -in. bars 

Holes 44 in. or 9 in. in diameter are 
formed at 3-ft. centres in the ribs of all 
beams to enable pipes and other services 
to pass through without the need for 
cranking under the beams 

The heating, ventilating and com- 
pressed-air plant and the lift-motor rooms 
are in the top storey of the tower. The 
height of this storey is 30 ft., this height 
being required for the lift-motor rooms 
An intermediate floor is provided to 
accommodate the plant and is suspended 
from the roof beams, thereby reducing 
the load on the eleventh floor. The walls 
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When you said: | wouldn't touch additives! 
You couldn’t have known about 


Pozzolith—with unique facilities like this 
mobile laboratory—is morethan an additive. 
It is a means to quality control. 


Additives have contributed to the building of 
many magnificent concrete structures, but only 
too often they are not intelligently applied and do 
not give the intended results. 

So that you might see the role of additives in true 
perspective, Pozzolith—the world's leading water 
reducing admixture, invented as far back as 1932— 
has recently been introduced to this country. You 


now have the opportunity to see and appreciate 
the values of this concrete control; demonstrated 
and explained by men who know what concrete 
will and will not do. Behind them is a research 
unit unmatched in this field. And on every project 
on which the Pozzolith method is used, engineers 
will be on hand to provide unique, on-the-spot, 
technical assistance. 

Manutactured and distr- 

buted in Great Brita:n by 


Write for further details to MULLARS' MACHINERY 
COMPANY LIMITED, 


Tet: London Wall 4266 


POZZOLITH 


Under licence trom THE 
MASTER BUILDERS CO 
A Givision of Amencan 
Maretta Company 
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- FONDU 
| CONCRETE 


placed yesterday 


is ready 





for anything 


Eleven o’clock—time for the traditional repair work in many industries. Also, 
break and reminder that the FONDU using firebrick aggregate, CIMENT 
concrete laid yesterday morning has FONDU provides an adaptable refractory 
reached full strength. concrete for temperatures up to 1350° C. 
Unapproachable speed of maturing is only CIMENT FONDU can save you time 
one of the advantages of FONDU and money on your contract work by 
concrete. It also has the unique merit eliminating waiting time and keeping the 
that the concrete is permanent under concrete section always one step ahead 
conditions which destroy ordinary of the others. 

concrete. Many industrial chemicals do Let us send you our 32-page Booklet 

not harm Fondu concrete, so that it is the “ THE CEMENT FOR INDUSTRY ”. 
safe solution to much constructional and 


“The Cement for Industry 
FOR SPEED - STRENGTH - C| M ENT 
RESISTANCE: REFRACTORINESS 


LAFARGE ALUMINOUS CEMENT CO. LTD. 


73 Brook Street, London, W.1. 
Telephone: MAYfair 8546 
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of the room housing the plant are of light- 
weight insulating concrete blocks 3 in 
thick. The reinforced concrete slab of 
the eleventh floor is 5 in. thick; on this 
there is a floating floor comprising a con- 
crete slab, about 4 in. thick, carried on 
1}-in. by 14-in. cork strips forming squares 
10 in. by 10 in. The gap between the 
squares is filled with cork granules and 
this insulating layer is covered with § in. 
of corrugated paper and roofing felt. 

The lifts are at the north and south of 
the building. The concrete walls of the 
lift-shafts were constructed independently 
of the structural floors and were sub- 
sequently tied to the floors by means of 
bars projecting from the floors. Similarly, 
bars were left projecting to connect to the 
stairs constructed subsequently. 


Loadings. 


The floors in the tower are designed for 
the ordinary imposed office loading of 
60 Ib. per square foot. At the northern 
and southern ends of the floors in the 
tower, the circular columns are retained 
by beams 4 ft. wide spanning between 
them and acting as wind bracing; they 
are designed to withstand the wind 
pressure on the flank walls of the tower 


Engineers: 


Tne following has been 
The Engineers’ Guild. 

‘“* Your very interesting editorial in the 
April number discusses the booklet en- 
titled ‘ Professional Engineers’ in the 
“Choice of Career’ series and also the 
results of the recent survey of engineers’ 
salaries conducted by the Engineers’ 
Guild. The former, as you point out, 
states that much of the reward of follow- 
ing the profession is the satisfaction to be 
obtained from mastering problems and 
from hard and creative work and your apt 
comment on this is ‘ It is well that an 
engineer may have these satisfactions 
because material rewards may not be so 
generous.’ 

The Guild’s survey of salaries shows 
that the remuneration of professional 
engineers has considerably increased over 
the last five years but there is, at present, 
no evidence that their position relative to 


received from 
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[he production floors and the main 
editorial floor are designed for an imposed 
load of 200 lb. per square foot. The 
ground floor is designed for an imposed 
load of 500 Ib. per square foot 

To obtain a sufficient pressure, water is 
stored at two levels. On the eleventh 
floor, two reinforced concrete tanks having 
a combined capacity of 34,500 gallons are 
provided to supply all the floors in the 
tower block. On the third floor, five re 
inforced concrete tanks having a total 
capacity of 34,000 gallons supply all the 
floors below this level, and are suspended 
from the arches shown in Fig. 4 


External Finishes. 


The walls of the ground-floor storey are 
faced with riven Westmorland dark green 
slate slabs, which provide a _ rough- 
textured base to the building. The 
northern flank walls are faced with white 
marble. The northern and southern end 
walls of the tower are faced with artificial 
stone with Derbyshire-spar aggregate 

The joint architects and engineers are 
Sir Owen Williams & Partners and Messrs 
Anderson, Forster & Wilcox. The con 
tractors were Messrs. W. & C. French 
Ltd 


Qualifications and Earnings. 


other comparable employments has im 
proved. Something more would appear 
to be required at this stage to attract 
sufficient numbers of young men to the 
profession. In the absence of a still 
better financial return for their work, the 
extra inducement might be provided by 
greater prestige and higher status or pre 

ferably by both .ogether. You did not 
deal with this latter aspect, but the 
Engineers’ Guild thinks it very important 
Many men (amongst whom may be 
numbered cabinet ministers) who could 
obtain better salaries elsewhere, take 
posts offering less financial remuneration 
because of the status, prestige and satis 
faction attached to such posts. By the 
use of similar incentives, more engineers 
would be attracted to the profession and 
this in turn would provide the enhance 
ment to their status and prestige so long 
overdue.” 





FIFTY YEARS AGO. CONCRETE 
FIFTY YEARS AGO. 


From ‘‘ CONCRETE AND CONSTRUCTIONAL ENGINEERING "’, June, IQIT. 


Concrete Construction in the Panama Canal. 





“ The plant used for placing concrete in the two flights of locks on the Pacific slope 
consists primarily of eight cantilever cranes (as illustrated) of two types, designated 
respectively, berm and chamber cranes. The berm cranes are equipped with double 
fixed cantilevers, 150 ft. long, and are 62 ft. 6 in. high to the bottom of the cantilever, 
and go ft. high to the top of the machinery house. The towers are supported by two 
box girders, each carried on 16 axles. There are two trolleys to each crane, each carry- 
ing a 24 cu. yd. bucket clamshell, which supplies sand and crushed rock from the storage 
piles beneath the outer ends of the cantilever arms. Each trolley has a rated capacity 
per hour of 50 cu. yd. of sand and 100 cu. yd. of crushed rock. In each tower are four 
bins—-two for sand and two for crushed rock, each of 15 cu. yd. capacity. Beneath 
the bins is a platform, where the bags of cement are opened and emptied into hoppers 
The cement is transferred to the platform at the rate of 800 bags an hour. The 
measuring hoppers, which supply the concrete mixers, are placed directly below the 
cement platform. Each contains three compartments—for sand, crushed rock, and 
cement respectively. In the tower bases are two concrete mixers, each of 2 cu. yd 
capacity, which discharge into 2 cu. yd. buckets carried on flat cars. The operators 
on the mixer platforms control the discharges by means of compressed air, and also 
work the chute doors which admit the raw material into the mixers from the measuring 
hoppers. Water is fed into the mixers from automatic measuring tanks installed in 
the towers; an instrument records the time consumed in each mixing operation. 

The chamber cranes were mainly designed to place the concrete in the lock walls; 
but are also used in transferring the wood and steel forms from one point to another. 
Each crane is 97 ft. 6 in. high to the bottom of the cantilever, and 115 ft. high to 
the top of the machinery house. There are two cantilever arms to each tower 
one extended towards the centre wall with a length of 53 ft. 6 in., and the other, 
81 ft. 6 in. long, passing over the side wall. The buckets handled by these cranes are 
of the double-leaf drop-bottom type, and have a capacity of 2 cu. yd. each. The 
cranes pick up the buckets, deliver them to the lock wall, dump their contents, and 
deliver the empties to the cars at an average rate of 320 cu. yd. of concrete an hour. 

At points in the centre and side walls thermometers were embedded as the 
concrete reached the successive heigats. A complete graphical record of the hardening 
and cooling of the concrete will be obtained.” 
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meaning ‘home of the 
Thunder Storms’. 
It is the name of the vast 
new dam now being built 
by the Queensland 
Government Authority 
to harness 20,000 million 
gallons of water for the 
irrigation of new 
Australian pastures. 
Lissapol N has been specified 
for use in the construction. 
This is the I.C.I. agent which has 
proved invaluable in obtaining 
workable concrete mixes of 


maximum compaction. 


LISSAPOL N 


Full information on request 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON 8W1 ENGLAND 
x192 
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Pattern of service 
in the concrete age 


Working to schedule 

Precast reinforced concrete frame 

three storeys high 132’ 0" « 30’ 0” erected 
by five men in three weeks. 

Two components only — full-height 
columns and large area floor slabs, 
permitting varying plan form to suit 
particular schemes. Four of these structures 
erected for the United Kingdom Atomic 
Energy Authority Establishment, 
Winfrith Heath, Dorset. 








Three Fold Service 


Modular offer the combined services of consultation, 
design, manufacture and construction. 


Modular will manufacture and erect to your designs. 


Modular are specialists in precast structural 
concrete combined with integral finishes. 


Whatever your concrete problem. 
M odular the Modular Concrete Company's 

practical experience and technical 
concrete resources are at your service. 


SPECIALIST ENGINEERS & CONTRACTORS 
THE MODULAR CONCRETE CO. LTD. (Construction Division) 
1260 London Road, Norbury, 8.W.16. Telephone: POLlards 5000 























Bulletins Received. 


“ Structural Frameworks for Single- 
storey Factory Buildings.” By H. V. 
Apear. Department of Scientific and 
Industrial Research Factory Building 
Studies No. 7. (London: H.M.S.O. 1960 
Price 4s.) 

This paper how are 
affected by type of roof, span of roof, 
column spacing, clear height, and load- 
ing. A general discussion of the influ 


describes costs 


ence of structural type on the satisfaction 
of other functional requirements is given 


“ Experiments on Concrete Bars: Ex- 
pansions during Storage in Climate 
Room.” By A. Efsen and O. Glarbo 
(Copenhagen: The Danish National Insti 
tute of Building Research 1960. In 
English. Price Kr. 12 


This document is an interim report of 
research now proceeding under the aus 
pices of the Committee on Alkali Reac 
tions in Concrete 


“ Beitrige zur Lésung von 
problemen.” By R. Mathys 
Verlag Leeman. In German 
Swiss Fr. 12.) 

“ Platten mit freien Randern.” By H 
von Gunten (Ziirich: Verlag Leemann 
In German 1960. Price Swiss Fr. 12 
Archiwum Inzynierii Ladowej.” (War 
saw: Polska Akademia Nauk. Vol. VI 
In Polish 1960. Price 25 Zlote.) 
Thermal Conditions in the Ground 
from the Viewpoint of Foundation 
Work, Heating and Plumbing Installa- 
tions and Draining.”’ By 0. \ uorelainen 
(Helsinki: State Institute for Technical 
Research Finland In English 
No price stated 
Bulletin of the Polytechnic Institute of 
Jassy.”’ (Jassy In Roumanian, Rus 
sian, French and English New Series 
Vol. \ 1959 No price stated 
The Problem of the Safety of Arch 
Dams.” By M. Rocha and J. Laginha 
Serafim. Memorandum No. 142. National 
Laboratory of Civil Engineering of Portugal 
In Portugues: No price stated 


Scheiben- 
(Ziirich 


1960. Price 


1900 


1960 
models 


Nos. 8 and 9 In 
1900 No pri 


studies of 


“ R.LL.E.M. Bulletin.” 
French and English 
stated 
Bulletin No. 8 contains the papers on 

‘Model Structures”’ presented at the 

Symposium in Madrid in 1959 Bulletin 

No. 9 contains the papers on the “ Influ- 

ence of Time upon Strength and Deforma- 

tion of Concrete "’ presented at the Sym- 

posium in Munich in 1958 


Deals with 
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MISCELLANEOUS. 


A Large Prestressed Concrete 
Transmission-line Tower. 


Wuat is thought to be the largest pre 
stressed concrete transmission-line tower 
in the world has been erected near Pitts- 
field, Massachusetts, U.S.A The struc- 
ture is 99 ft. high and weighs 74 tons 
The two legs of the tower are embedded 
for a length of 4 ft. 6 in. into sockets in 


twin reinforced concrete bases, each of 


which is supported piles driven 
So ft. into the ground he legs and the 
cross-arms, which are 93 f long, are 
hollow in order to weight 
rhe legs and cross-arm ar¢ 26 in., 
the thickness of the The 
braces comprise four solid members 12-in 
square, pin-jointed at the columns, and 
welded and grouted at the central meeting 
point The tower is stabilised by 
guys 

The tower 
stressed Concret« 


reacuce the 
rin. by 


wall being 5 in 


wire 


Pre 
S.A as 


project for which 


was supplied by the 
Institute (of I 
a contribution to a 
the General Electric Co. (of U.S.A.) is 
responsible The accompanying illustra 
tion is from ‘‘ Concrete Products *’, Febru 
ary 190! 





PATENT APPLICATIONS. 


(CONCRETE) 





Patent Applications for Prestressed Concrete. 


Culverts and Pipes. 


Apparatus for prestressing construc- 
tions 10 of concrete by means of a tensioned 
cable 11 comprises movable shoes 15, 
having grooves 16 in which the cable 11 is 
located, which are adapted to slide on 


fixed shoes 14 embedded in the concrete, 
lubricant being retained in recesses 18 in 
the bases of the shoes 15 by packing 20. 
The shoes are made of cast iron and the 
bearing surfaces are treated with sulphur. 
A plurality of recesses may be formed in 
the base of each shoe 15. The lubricant 
is preferably a mixture of bisulphide of 
molybdenum and thick grease with a small 
quantity of colloidal graphic. Conduits 
may be provided through which lubricant 
under pressure is supplied.—No. 840,982. 
Ateliers Partiot Cementation. April 26, 
1957- 


234 


Runways and Roads. 


In the prestressing of concrete slab struc- 
tures such as airfield runways, roads or 
the like, each concrete slab is lifted, as by 
jacking means, so that it is supported 
clear of the ground and a prestress is 
applied to the slab after or during lifting 
of the slab. The jacking means may be 
applied to lift and support each slab by 
forming a plurality of holes in spaced 
positions in each slab through which jack- 
ing thrust bars can project down to the 
surface of the ground beneath the slab or 
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' 
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‘ 

preferably on to a bearing plate on the 
ground. The jacking means may com- 
prise a block 25, Fig. 3, secured on the 
underside of the slab 2 when cast, and 
having a threaded bore 26 adapted to 
receive a screw threaded lower end 29 of 
a rotatable thrust bar 28 The block 25 
is located at the lower end of a steel lining 
tube 27. Alternatively hydraulic or pneu- 
matic jacking means 16 may be applied 
between the upper end of the thrust bar 9, 
Fig. 1, and a stirrup 10 which is wedged 
into a steel tube 3 lining the hole 1 in 
the slab 2. After the jacking operation 
is completed the stirrup ro and the bar 9 
may be locked together by means of a 
clamp 17 and opposed serrated surfaces 
18, so as to enable the jacking means 16 
to be removed whilst maintaining the 
support of the slab at this point. In an 
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20-STOREY FLATS AVONDALE SQ S.E.1 


Clients: The Corporation of London 

Architects: Sir Lancelot Keay, Basil G. Duckett & Partners 
Consulting Engineers: Ove Arup & Partners 

Main Contractors: Pauling & Co. Ltd 


PAULING 


RUSH & TOMPKINS- PAULING GROUP 


GREAT BRITAIN, SOUTH AFRICAN REPUBLIC, CANADA, BRITISH GUIANA, ADEN 
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contracts in the U.K. 
use CCL anchorages 


CCL Spiral Anchorages are 
used extensively, both at home 
and overseas, due to their 
advanced design and reliability 
undersiteconditions. Theseall- 
metal, embedded type anchor- 
ages provide additional safety 


against bad concrete compac- 
tion. 


For helpful advice or 
technical information write to: 


CABLE COVERS LIMITED - S: Stephen's House - (Technical Service Dept) - Westminster S.W.1 
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alternative embodiment, each slab is 
lifted by water injected under pressure 
underneath the slab through non-return 
valves 36, Fig. 4, and tubes 35a lining 
holes 35 in the slab. In order to prevent 
escape of water from beneath the slab a 
thin waterproof membrane 38, e.g. of 
polyethylene sheet, is provided. A layer 
of coarse sand 39 is laid over the mem- 
brane 38 and is covered by a layer of 
building paper 40 The membrane 38 is 
turned back inwardly at its margins 41 
to overlie the margins of the building 
paper 40. A number of drainpipes 42 
are provided for draining water from below 
the slab after the lifting operation.—No 
853,418. D. H. Lee. March 24, 19590 


Courses at the Road Research 
Laboratory. 


CouRSES will be held at the Road Research 
Laboratory during the autumn of 1061 
and, as in previous years, they will deal 
with the fundamental properties of road 
materials and with the results of research 
and their application in modern practice 
The subjects and date of some of the 
courses are as follows 

Concrete.—26 September to 5 October 
and 10 to 19 October 

Soil Mechanics.—21 to 28 November, 
and 5 to 12 December 

Ihe fee for each course is {12 12s 
Applications must be received by the 
29 June, 1961. Forms of application can 
be obtained from the Director, Road 
Research Laboratory, Harmondsworth 
West Drayton, Middlesex 


FREE LECTURE 


Tue ULTIMATE SHEAR STRENGTH OF 

cep Conceete Beams will be given by 
Erpoet, B.Sc. Eng. (Hungary), on roth 
> p.m at the Friexps Howse 

onpon, N.W.1. (Garden entrance 


Admission ] by ticket only, and early reser 
vations are advised they are free and obtainable 
from Newrontan Lri 473 Hornsey 


; 
mdon, N.19 


UNIVERSITY OF MELBOURNE 
SENTOR LECTURER IN CIVIL ENGINEERING 


Applications are invited for the above-mentioned 
position Applicants should have had experience 
im Concrete Technology and Structural Design 

The salary range is {A2,480 to {2,950 per annum 
Initial salary will be determined according to 
qualifications and experience Superannuation 
similar to F.S.S.U. in Great Britain will be provided 

Conditions of appointment may be obtained from 
THE SECRETARY, ASSOCIATION OF UNI 
VERSITIES OF THE BRITISH COMMON 
WEALTH, 36 Gordon Square, London, W.C.1 

Applications close, in Australia and London, on 
25th July, 1961 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 5d. a word: minimum, 
12s. Situations Vacant, 6d. a word: 
minimum, 15s. Other miscellaneous adver- 
tisements, 6d. a word: minimum, 155. 
Displayed advertisements, 40s. per column 
inch. Box number 1s. extra. 


ee lt y- reach this office, 14 





, Lendon, S.W.1, - 1 
26th of -y A—-- 5 preceding publicat 








SITUATIONS VACANT. 

SITUATIONS VACANT. Reinforced concrete and struc- 
tural steelwork designers and detailers required at Bristol 
head office and in the London office. Permanent positions 
covering most fields of reinforced concrete and steelwork 
design Pension and insurance schemes Attractive 
salaries. Full details to Norets Cowsuttants Lrp., 
Beacon House, Queen's Road, Clifton, Bristol, 8 


SITUATIONS VACANT. Consulting engineers have 
vacancies for the re~ Reinforced concrete ae 
with A.M.I Struct.E.; Designer-detailers with H.N 

sunijar; Detailers with minimum two years’ experience 
The positions are permanent, with opportunity for advance- 
mmt. Modern office and pleasant conditions. Salaries in 
rAvordance with experience. Apply Bytawper, Wappe.e 
& \Pantwers, 169 Wembicy Park Drive, Wembiey, or 10 
Cater Street, Sheffield 


SITWATIONS VACANT. A few experienced reinforced 
concitte designer-detailers required for interesting and 
progrissive posts with consulting engineers at their offices in 
Cannép Street, London, E.C.4 Salary range {850 41500 
LuncBton vouchers. Pension scheme. Apply Epwarp A 
Pirergjte & Partners, 55-60 Cannon Street, London, 
E.C.4... Telephone: City 2292 





LYTAG LIMITED 


engaged in the 


aguregat« 
HNICAL DEVELOPMENT OFFICER 
45 vears age, and should 


I ‘A M.1 Struct 


experience in reinforced concrete design 


having some 


scoessful applicant will be responsible for 
developing the uses of Lytag im all its phases, and 
be required to discuss results and methods with the 
appropriate authorities It is envisaged that the 
position will be progressive, and eventually form an 
mmportant part of the sal rganisation of the 
company 


PRODUCTI \ PMENT OFFICER 


yphicants s i etween 30 45 vears of age 
and qualified mechanical engineers, with experience 
a the operatior f full-size factories A back 
ground of the sintering industry would be an 
advantage The position offers excellent prospects 
#f advancement, and it is expected that the position 
could develop imto that of Production Manager 
charge of several! factories 


Pension scheme and other progressive 


Apply, giving brief details in the first 
Tne Grovur Personne MANAGER 
loun Lat~wa anv Sow Lrp Lox po 
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Would you like to help ..... 


YORKSHIRE’S VAST 
AND IMMEDIATE 
MOTORWAY 
PROGRAMME .... 


The Doncaster By-pass Motorway will be opened by 
August Bank Holiday. Wouldn't you have liked to 
have taken a part in this £6 million scheme? 


Now is a unique opportunity for you to get design and 
construction experience on the Sheffield-Leeds Motor- 
way in the West Riding. The project offers difficult, 
but interesting and satisfying jobs with good promotion 
prospects for a large number of road and bridge 
engineers of all grades up to lettered scale “ E™ 


Besides the 35 miles Sheffield-Leeds Motorway the 
County Council is starting the location of the 33 miles 
East-West Motorway as well as numerous other dual 
carriageway schemes. 


Write at once to 
THE COUNTY ENGINEER AND SURVEYOR 
COUNTY HALL, WAKEFIELD, YORKS 


for a brochure giving details of these PERMANENT 
STAFF appointments 
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SITUATIONS VACANT. Harrow reinforced concrete 
engineers and contractors require experienced detailing- 
draughtsmen. Five-days' week; interesting work; modern 
offices; pension scheme after qualifying period. Write 
Bierrums, 167-173 Imperial Drive, Harrow, or telephone 
for appointment Field End 7701 
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SITUATION VACANT. Representative. Opportunity for 
enthusiastic young man to obtain position on sales al 
staff of company with renowned product indispensable to 
reinforced concrete construction. Initially mobile over 
so-miles radius of South Coast—London. Knowledge of 
reinforced concrete, and holding a driving licence advan- 
tageous. Applicants must be of pleasant personality, keen, 
energetic, conscientious, adaptable, and should have been 
educated to the standard of G.C.E. Written applications, 
treated in strict confidence, with full iculars, details of 
qualifications, etc., to Box 4754, Concrete anp Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.t 


RICHARD HILL LIMITED 


REINFORCED CONCRETE ENGINEERS 


Designers and detailers are required for a wide 
variety of reinforced concrete structures in our 
offices in London, Middlesbrough, Manchester and 
Birmingham. Several vacancies in London and 
Middlesbrough for designers experienced in project 
work Write, or telephone, one of the following 
for interview 

I Guest, P.O. Box 29, 
(Middlesbrough 46092 
W. E. A. Sxi~wwer, 7 Cleveland Row 
S.W.1. (Whitehall 100 


D. H. Hatsreap 


sale 5277 


Middlesbrough 
London, 


198 School Road, Sale, Cheshire 


ENGINEERING 
DESIGN 


ER/DRAUGHTSMEN 
required by 


AIR MINISTRY - LONDON 


Salary (inner London scale) Grade II, {1,048 

£1,215; Grade III, £658 {1,048 (£866 at age 25 

Starting salary depends on age, qualifications and 
experience. 


Structural engineering designer/draughtsmen for 
reinforced concrete work of all types (Grades II 
and Ill 


Candidates should have served a recognised ap 
prenticeship or have had equivalent training and 
also adequate practical experience. Possession of 
recognised technical qualification an advantage 
financial assistance and time off may be allowed 
for recognised courses of study for technical quali- 
fications. Five-days’ week with 18 days’ paid 
leave per annum initially. Promotion and pension 
prospects. Some overseas tours with special 
allowances in addition to salary 


Applicants, who must be natural born British 
subjects, should write, quoting Kings Cross O/N 
806, to Ar Miw~istey, W.G.d., Lacow Howse, 
Tueosatpos Roap, Lowpow, W.C.1, or to eny 
Emptovment Excuance, giving age, details of 
training, qualifications and full particulars of 
former posts held. Candidates selected will nor 
mally be imterviewed in London and certain 
expenses reimbursed. Only candidates selected 
for interview will be notified 


AND CONSTRUCTIONAL 


| 
| 
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SITUATIONS VACANT. Reinforced concrete engineers 
require engineers, designers and detailer/draughtsmen. 
Interesting work, five-days’ week, luncheon vouchers, 
pension scheme, etc. Salaries in accordance with experi- 
ence. Write or telephone to Tur Reiwrorncen Concarrse 
Srezt Co. Lrp., 54 Victoria Street, London, S.W.1. 
Telephone : Tate Gallery 4792. 
SITUATIONS VACANT. Reinforced concrete designer- 
detailers and detailers required by Leowann & Gaawr in 
the'r South London and Edinburgh offices. Applicants 
should have three — minimum experience in position 
salaries and prospects, luncheon 
Interview by appointment. Telephone 
London, "MACaulay 6477; Edinburgh, CAL 3807 
SITUATIONS VACANT. Reinforced concrete detailers 
required by consulting engineer near Hyde Park Corner 
Small and friendly office with sco for gaining design 
experience in wide field. Five-days’ week. Holiday 
arrangements honoured Apply, stating experience and 


salary required, to S. Jampe:, 33 Knightsbridge, London 
S.W.t 


SITUATION VACANT. Reinforced concrete designer- 
detailer required for small] consultants’ office near Finchiey 
Road London Transport Station, Hampstead. Abie to 
work without supervision. Telephone Maida Vale 0475 for 
appointment 

SITUATIONS VACANT. SPECIALIST REPRESENTA- 
TIVES.--vacancies exist in London and Birmingham for 
two Specialist Representatives to promote the sale of a 
new type of concrete anchor being imported from the U.S.A 
Knowledge of concrete construction 1s essential, together 
with the ability to carry out effective demonstrations. The 
positions offer great scope for advancement in an expand- 
ing company. Salary commensurate with experience and 
successful applicant will be admitted to the Group Pension 
Scheme. Car provided, or generous allowance if car owner 
Applicants should send full details in writing to Manacine 
Director, Greewnam Toot Co. Lrp., 618 London Road, 
Isleworth, Middlesex 


Nenkiure 44 4 


team of 
EXPERIENCED 


REINFORCED 
CONCRETE 
DESIGNER/DETAILERS 
and DRAUGHTSMEN 


at any of the Design Offices at 


STAFFORD LEEDS 

LONDON LIVERPOOL 

BIRMINGHAM MANCHESTER 

BRISTOL NEWCASTLE 

CHELMSFORD GLASGOW 
DUBLIN 


* 
Apply 
Chief Engineer 
. P. Mason, B.Sc., M.1.C.E., M1. Struct. E.. M.ASCE 
ISH REINFORCED CONC RETE 
[O. LTD., STAFFORD 
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SITUATION VACANT. Designer of shuttering and SITUATIONS VACANT. Reinforced Concrete Designers, 
builders’ plant required by manufacturer. Concrete mould Detailers and Draughtsmen required at Glasgow, New 
experience advantageous. Full details of ex and house, Edinburgh, Gateshead, Manchester and Altrincham 
a to Tue Curer Enciwerr, A.B. Moutp & Progressive positions with established company. Five 
mstauction Co. Lrp., Vulean Works, New Addington, days’ week. Non-contributory pension scheme and profit 
Croydon. sharing bonus. Apply to the Divisional Engineer at any 
of the Branch Offices or to the Regional Engineer, Tur 

Sovare Geir Remrorcement Co., Lro., Market Street 


STRUCTURAL CONCRETE Altrincham, Cheshire 


THE SCOTTISH CONSTRUCTION PRECAST CONCRETE 
COMPANY LTD. aa. , anes 

Structural Engineer experienced in prestressed 

require immediately and precast design required to take charge of 

Design Office Staff of all grades for an expanding the Structural Drawing Office of a rapidly ex 

programme of precast and in-situ concrete struc contracts department. Position has 

tures and for development work. Salaries range yspects and offers a wide scope of 
up to {goo for draughtsmen and detailers, and up Saginesr interested in the 

to {1,600 for qualified senior top-class engineers. ment of precast structures. Pension scheme in 

Good ts and conditions. operation. Write, giving details of experience 

Aecieatians, in strict confidence, to Tue Cuter in confidence.-to Tue Cowrracts MAnacer 

Crvi Enci~eer, Tue Scorrisn Construction Tarmac Vincutum Lrp., Ettingshall, Wolver 

Co. Lrp., Signthill Industrial Estate, Edinburgh, hampton. 


devek op 








Experienced Reinforced Concrete 
DESIGNERS & DETAILERS 


with minimum H.N.C. are required by a leading firm of Consulting 
Engineers for their LONDON and EPSOM, SURREY, offices. These are 
permanent positions with a five-days’ week, luncheon vouchers and 
pension scheme. Piease write fully to the Personnel Manager. 


W. S. ATKINS & PARTNERS 
158 Victoria Street London, S.W.1 























LAING 











JOHN LAING AND SON LIMITED 
require 


ENGINEERS 


for general site engineering services on contracts throughout the country Applications are 
invited from qualified and part qualified men and from men with good instrument experi- 
ence. This is an opportunity to join a well-integrated team with permanent and pension 
able employment with the Company 


Apply, giving brief details of past experience, to 
THe Group PERSONNEL MANAGER (S.E.11), 
Joun Lainc & Son Ltp., 
London, N.W.7 
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EAL) EXECUTIVE APPOINTMENTS LIMITED 
78 Wigmore Street, London, W.! 


An old-established and substantial British trading company in Nigeria seeks 


TECHNICAL REPRESENTATIVE Construction Equipment 


Candidates 30-45, of at least grammar school educational standard, must have 
sound civil engineering experience and be familiar with modern uses of steel 


scaffolding, shuttering, etc., and must be capable of designing and preparing 
drawings for new project. 


SALESMEN Building Materials 


Candidates 28-35 of good education must have had practical experience in the 
building industry and a successful record in selling to that industry. 


All appointments offer a career in a virile and expanding organisation, starting 
salaries in the range £1,500-£2,000, pension, free furnished quarters, car and 
generous passage, paid leave. (WH. 108) 


Please write briefly in strictest confidence to the Managing Director, quoting the reference 
number and indicating the position required. No identities divulged without permission. 














Truscon 


Applications are invited from reinforced concrete designers, 
detailers, and draughtsmen for vacancies which exist at a 
number of our structural design offices. We are looking for 
men with first-class experience who will help to maintain our 
own tradition of quality, combined with speed and economy. In 
London, in particular, designer applicants should have had 
good experience of, and an aptitude for, project work. Address 
your letter personally to one of the following: 


LONDON V. Weber, B.Sc., A.C.G.1., M.LC.E., 
M.LStruct.E., 
Truscon House, 35/41 Lower Marsh, S.E.1. 
HARLOW P. B. Wood, B.Sc.(Tech.), A.M.1.Struct.E., 
13 Market House, Stone Cross, Harlow. 
BIRMINGHAM B. W. Cooper, B.Sc., D.L.C., A.M.LC.E., 
George House, George Road, Edgbaston, 
Birmingham 15. 
MANCHESTER H. Heller, B.Sc., A.C.G.L., A.M.LC.E., 
50 Seymour Grove, Manchester 16. 
GLASGOW W. H. Sneddon, M.1LStruct.E., 
10 India Street, Glasgow C.2. 
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SITUATIONS VACANT. Detailers experienced in re- 
inforced concrete required for London professional office. 
The work is varied, comprising all types of construction in 
concrete and steel, and offers scope for anyone interested 
in gaining design experience. Permanent position with 
excellent prospects. ive-days’ week. Apply, stating full 
experience, to Farmer & Dark, Romney House, Tufton 
Street, 5. W.1. 

SITUATIONS VACANT. Czrarxe, Nicwoits & Marcet 
require experienced reinforced concrete designer-detailers 
and draughtsmen for their Bristol and Cardiff offices 
Positions are pensionable, and offer first-class experience 
for those studying for professional qualifications. A senior 
structural engineer is also requi for the Cardiff office, 
and given toan A.M.1.Struct.E. Apply 
to 10 mong Bee Bristol 8, or South Wales Institute of 
Engineers iiding, Park Place, Cardiff. 

SITUATIONS VACANT. Consulting engineer, W. Pasz- 
xowsx!, D.1., A.M.LC.E., has vacancies for assistant 
engineers and reinforced concrete detailers. Variety of 
civil and structural work. Apply, 1 Gregory Place, 
Kensington, London, W.8. 


SITUATION VACANT. Girlingstone require a qualified 

reinforced concrete engineer for insitu and precast construc- 

tion. The appointment has excellent opportunities and 
ion scheme, and headquarters could be at Leeds or 

eltham, Middx. Apply by letter only, with details of 

— salary, age, etc., to Gretincstone, Feltham, 
x. 


ENGINEER 
required 


to pare project designs in precast, prestressed 

reinforced concrete. Salary up to {1,500 will 
be paid to qualified — with wide experience. 
Apply in writing to Tux Carer Encineer, Lonpon 
Ferro-Concrere Co., Ltp., Maxted Close, Hemel 
Hempstead, Herts. 


E. J. COOK & CO. 
(ENGINEERS) LTD. 


invite applications from reinforced concrete de- 
signers who are at present earning {1100-{1400 per 
annum and are prepared to accept responsibility. 
Write or telephone for application form from 54 
South Side, Clapham Common, London, S.W.4. 
(MACaulay 5522.) 


GHKQN: 


TECHNICAL REPRESENTATIVES 
CONCRETE REINFORCEMENT 


A Group Company which is principally con- 
cerned with the manufacture and marketing of 
all types of steel reinforcement for concrete wishes 
to a mt a technical representative based on 
Ang to assist in covering the professional 

neering field. 
“"epesionse in reinforced concrete and an appro- 
priate technical qualification, together with some 
commercial aptitude, will be required. The pre- 
ferred age p is 25/32 and the commencing 
salary will om accordance with qualifications 
and experi . 

Applications, giving details of age, experience 
and qualifications, should be addressed to the 
Grovur Personne: Orricer, GKN House, 22 
Kingsway, London, W.C.2, quoting reference CE/1. 
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TAYLOR WOODROW 
CONSTRUCTION LIMITED 


require 


DESIGNERS: with experience in 


design and efficient detailing of large rein- 
forced concrete and/or steel structures 
There are opportunities for senior design 
appointments. 


DETAILERS: capable of quick and 


accurate reinforcement detailing and some 
design under supervision 


DRAUGHTSMEN: ....: »- 


neat and accurate workers with experience 
of reinforced concrete or siructural steel 
outline and detail work. 
These vacancies occur at the Head Offices in 
Southall. 
Applicants should either telephone WAX 2366 
(Mr. E. A. Woolnough—Atomic Power 
Desi 


2”) 
(Mr. R. H. Walpole—General industrial 


Design) 
or write to the 


Personne! Manager, 
345, Ruislip Road, 





Alternatively, senior personne! will be available for 
informal discussions about these posts at our offices 
at 10 Park Street, London, W.!, from 5.30 p.m. on 
the Thursday following this advertisement. 











DESIGNER DRAUGHTSMAN 
required by 


WESTMINSTER CONSULTING ENGINEER 


Applicants should be of H.N.C. or graduate 
standard with 7 to 10 years’ experience and capable 
of supervising small drawing office engaged on 
reinforced concrete and structural steelwork 
Salary {900 to {1,200 according to experience 
Write, giving age, qualifications and experience, to 
Box 4763, CONCRETE AND 
ENGINEERING, 14 Dartmouth 
S.W.1 


CONSTRUCTIONAL 


Street, London, 


STRUCTURAL ENGINEERING 


Edinburgh architects, expanding their engineer 
ing side, urgently require structural engineer and 
draughtsman. Experience in reinforced concrete 
is required but applicants should be capable of 
dealing with all building materials including brick 
and timber. 


These are jobs of special interest to anyone wishing 
to work in close collaboration with all members of 
the professional design team and wishing to study 
the whole building process from initiation to 
handing over 


Personal and congenial working conditions. 
Apply Box 4765, Concrete 


TIONAL EENGINEERING, 14 
London, S.W.1 


AND CoNSTRUC- 
Dartmouth Street, 
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BRITISH RAILWAYS 
RESEARCH DEPARTMENT 


The following vacancies exist in a modern chemical 
laboratory adjacent to Alexandra Palace, London 
Scientific Officer, Grade 2. Building Materials 
Laboratory. 


Academic/professional qualifications essential 
Thorough knowledge of the chemistry of building 
materials. Salary range {780-{1,145 per annum. 
(Commencing salary according to qualifications 
and/or experience.) 


Senior Technical Assistant, Building Materials 
Laboratory 


Applicants must have at least 2 Higher National 
Certificate in chemistry and a good chemical and 
practical knowledge of building materials and their 
uses. Salary range {945 £1,145 per annum 


Superannuation and travel facilities. Medical 
examination. Applications within 14 days, 
Stating age, qualifications and experience, to 


Tue Director oF Researcu 
Baitisn Ratways 
Restarcn Department 

222 MaryLepone Roap 
Loxnpow, N.W.1 


CIVIL/STRUCTURAL ENGINEER 


Applications are invited from Corporate Members 
of the Institutions of Civil/Structural Engineers 
for a permanent appointment in the Civil Engi 
neering Section of the National Coal Board, West 
Midiands Division, Himiey Hall, Nr. Dudley, 
Worcs 


The appointment will be within the salary range 
of {1,000-41,550 per annum, and the starting 
salary will be commensurate with qualifications 
and experience 

The Division has on hand a large programme of 
interesting work offering experience of a varied 
nature 

The appointment is superannuable 

Applications quoting CCE on forms obtainable 
from Divistowar Carer Starr Orricer, National 
Coat Boarp, Himiley Hall, Nr. Dudley, Wores., 
to be returned by 26th June 1961 








CHEMICAL 
BUILDING PRODUCTS LIMITED 


Manufacturers of 
CONCRETE ADDITIVES 
which include 


WATERPROOFERS, 
PLASTICISERS 
HARDENERS 
AND ACCELERATORS 


require a 


TECHNICAL ASSISTANT 


(up to 35 


in the 
SALES OFFICE 


to attend to technical enquiries concerning the 
application of products and undertake occasional 
advisory visits to sites 


We are looking for a man who has experience in 
actual construction, or has been technically 
connected with this field 


A good starting salary will be paid. Applicants 

may qualify for housing. Please write in confi 

dence to the company, Cleveland Road, Hemel 
Herts. 


SITUATION VACANT Reinforced concrete engineer 
required, experienced in designing structural precast con 
crete framework, to supervise drawing office in Essex 
(approx. 20 miles from London). Good salary paid for this 
permanent position in modern drawing office. Pension 
scheme in operation Box 4762, Cowcrrre anp Cow 
STRUCTIONAL EncGinerrine, 14 Dartmouth Street, London, 
S.W.1. 


SITUATIONS VACANT. Reinforced concrete de- 
signers and detailers—YOUR OWN BUREAU 
no fees. Permanent ae Call BUSINESS 
VACANCIES BUREAU LTD, 32 Victoria Street, 
London, S.W.1. Telephone Abbey 7200. 











Truscon’s Harlow Office 


is delightfully situated in this thriving new town where houses for 
renting are still available. We have at present vacancies for an 
experienced reinforced concrete designer, and for detailers and 
draughtsmen. If applicants for these posts would care to visit Harlow, 
with their wives, we should be happy to pay their travelling expenses. 
Please write in the first instance to P. B. Woop, Truscon LimITeD, 
13 Market House, Stone Cross, Harlow, Essex. 














Ixviii CONCRETE AND CONSTRUCTIONAL ENGINEERING Jone, 1961 


SITUATION WANTED. 


SITUATION WANTED. Reinforced concrete designer 
detailer, 27, secks job, not necessarily London area, where 
design office and site experience are available side by side. 
Willing to enter into a contract on reasonable conditions. 
Box 4761, Concrete anv CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


BUSINESS OPPORTUNITY. 


BUSINESS OPPORTUNITY. Consulting structural 
engineer with office space and drafting capacity available 
in Victoria Street in excess of present requirements and 
having continuity of work from small number of clients 
would welcome suggestions for association with established 
or aspiring consultants or others. Please reply, in con- 
fidence, to Box 4764, Concrete anp Constructiowat 
Enotwerrinc, 14 Dartmouth Street, London, S.W.1 


FOR SALE. 


HIGH-QUALITY FORKLIFT TRUCKS!!! 
PETROL, DIESEL AND ELECTRIC 
MODELS 
By Coventry Climax, Conveyancer, Wingrove & 
Rogers, Lansing Bagnall, etc. From {450-( 1000. 


Full details on application. Sreep Exectaics’ 
Dept. CCE., Church Street, Basford, Nottingham: 
Tel. 75716. 


FOR SALE. Refuse containers, repaired and mcdified 


General metalwork, all types. E. Sternens & Sow Lrv, 


Bath Street, London, E.C.1. Clerkenwell 1731 


PATENTS. 


PATENT. The pr tor of British Patent No. 771,397, 
which relates to a Concrete Block Forming Machine, is 
desirous of exploiting the invention by way of licence or 
sale. Enquiries should be addressed to Anprews & Byene, 
201 Bank Chambers, 329 High Holborn, London, W.C.1. 

















Trent Gravels 
10,0060 tons per week 


Washed & Crushed | in. to 3 in. 


We are the leading suppliers of high-class concrete 

regetes in the ares shown sbove. Prompt 

deli guaranteed and keen competitive prices 
pooh Send for samples and prices 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone ; Nottingham 25-4255 











parts of the world. 


construction are classified as follows 


115 pages. 


Price 20s.; by post 21s. 





A NEW ‘CONCRETE SERIES '* BOOK 


FOUNDATION FAILURES 
By C. SZECHY, D.Sc. 
The Author, who is Professor of Foundation Engineering at Budapest, investigated 


numerous cases of the failure of foundations in Hungary, and the book includes the 


results of these examinations together with reports of many other failures in various 


The causes of failures are diverse, but the principal possible causes in design or 


Insufficient or wrongly interpreted site investigation. 
Unsuitable structures and foundations 
Defective execution 


External influences. 


5 dollars in Canada and U.S.A 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.| 


123 diagrams and photographs, 
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OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBC TELEVISION CENTRE AT WHITE CITY 


Tentor Bars for concrete reinforcemeni have a 

high tensile and bond strength; save up to 15°%, of the 
cost of plain rounds ; require no hooks ; can be supplied 
cut or bent to specifications, in sizes from }" to 14°. 
Tentor Bars are supplied by the following companies 

and their branch offices :— 

B.R.C. STEEL LTD, Silkmore Lane, 

Stafford. Stafford 444 

G.K.N. REINFORCEMENTS LTD, 22 Kingsway, 

London, WC2. CHAncery 1616 

MCCALL & CO. (SHEFFIELD) LTD, P.O. Box 41, 

Sheffield. Rotherham 2076 

STEEL, PEBCH & TOZER, LTD, Branch of The United Steel 
Companies Ltd, The Ickles, Sheffield. Sheffield 41011 
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gg beeen ny  - Chall Eaginner 00 the BBC: 
M. T. Tadsbery cas. Main C 
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THE TENTOR BAR COMPAKY LTD. 


GKN HOUSE - 22 KINGSWAY - LONDON WC2 - TEL: CHANCERY 1616 - GRAMS: TENTORED - WESTCENT LONDON 
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FOR SALE. 


Se Trent Gravels 
PETROL, DIESEL AND ELECTR 10,000 tons per week 


MODE! Washed & Crushed 14 in. to + in. 


By Coventry Climax, Conveyancer, Wingrove & 

Rogers, Lansing Bagnall, et From 44 { 100m We are the leading suppliers of high-class concrete 

t . eggregetes in the eres shown above Prompt 
ull details on application reey biectes 

I , deliveries guaranteed and keen competitive prices 
Jept. CCI Church Street, Basford, Nottinghan 

le rf quoted. Send for sempies and prices 


TRENT GRAVELS LTD 


FOR SALI Richens contains eemeiend and macdiied ATTENBOROUGH NO 
- Telephone ; Nottingham 25 4255 


Ceneral metalwork, all types bk. Stervens & Son I 
Bath Street, London, EC: Clerkenwell 1 











A NEW “ CONCRETE SERIES '’ BOOK 


FOUNDATION FAILURES 
By C. SZECHY, D.Sc 


The Author, who is Professor of Foundation Engineering at Budapest, investigated 
numerous cases of the failure of foundations in Hungary, and the book includes the 
results of these examinations towether wit! report f many ther taiure n arious 
parts of the world 

The causes of failures are diverse, but the principal possible causes in design o1 
construction are classified as follow 

Insufficient or wrongly interpreted site investigation 
Unsuitable structures and foundations 
Defective execution 


External influences 
tS pages 123 diagrams and photograpl 


Price 20 by post 21 5 dollars in Canada and U.S.A 


CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.|! 
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OVER 2,000 TONS OF TENTOR BARS 
WENT INTO THE BUILDING OF THE NEW 
BBC TELEVISION CENTRE AT WHITE CITY 


Tentor Bars for concrete reinforcement have a 

high tensile and bond strength ; save up to 15%, of the 
cost of plain rounds ; require no hooks ; can be supplied 
cut or bent to specifications, in sizes from }" to 14”. 
Tentor Bars are supplied by the following companies 

and their branch offices:— 

B.R.C. STEEL LTD, Silkmore Lane, 

Stafford. Stafford 444 

G.K.N. REINFORCEMENTS LTD, 22 Kingsway, 

London, WC2. CHAncery 1616 

MCCALL & CO. (SHEFFIELD) LTD, P.O. Box 41, 

Sheffield. Rotherham 2076 

STEEL, PEBCH & TOZER, LTD, Branch of The United Steel 


Companies Ltd, The Ickles, Sheffield. Sheffield 41011 


Architects: Norman & Dewbarn Civil Engineer to the BBC: 
M. T. Tudsbery cas. Main Consractors: Superstructure: 
Higgs & Hill Lad. Foundations: G. Wimpey & Co. Lad. 


1m) THE TENTOR BAR COMPANY LTD. 


GEN HOUSE « 22 KINGSWAY - LONDON WC2 - TEL: CHANCERY 1616 « GRAMS: TENTORED ‘ WESTCENT LONDON 
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Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement 


THE BRITIGH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birminghom, Bristol, Cheimsford, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, 
Glasgow, Dublin, Belfast, Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver 
Export Soles: 54 Grosvenor Street, London W.! 


M-W 1015 
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